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The objects of THE AGRICULTURAL LEDGER are:—
{1) To provide inf j d with agricul or with e producta

in a form which will adnit of its ready transler to ledgers §

(3) To secure the maintenance of uniform ledgers (on the plan of the Dictionary)
in all offices concerned in agricultural subjects throughout India, so that
references to ledger entries made in any report or publication may be
readily unlised in alt offices where ledgers arc kept;

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

connected with agriculture or economic products to officials or other persons
nterested therein;

(4) o secure a connection between all papers of interest published on subjects
felating o cconomic products and the official Dictionary of Economic
Products  With this object the information published in these ledgers will
wmformly be gven under the name and number of the Dictionary article
which they more especially amplify. When the subject dealt with has not
been taken up in the Dictionary, the positionit very possibly would occupy
n future 1ssues of that work will be assigned toit. 4

E. C. BUCK,
Secretary to the Government of Indis-
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& natoral product found within the wood known as Airral. It was

suggested that a more carefol eramination of these trade products

might reveal thetr independ chemi dingly that the
1 s agrpm e an PO K}

any

~ TR EE] . . Yy - -

usefn} purpose to give here a brief abstract of his original state-
merts and opinions, without which the subsequent particulars might
be umintelhzible to persons who had not the opportunity of con-
sulting the orizinal

L—Przearation or parx CATECHU, OF, a8 in trade, it Is more

correctly designated Curen.

The trees that yield this substance are regorded as mature when ! ¢ o uirea
shott 2 foct in dixmeter, They are then felledand cutup inte blocks for extraction
two or three feet long. In some parts of the country the Natives] of Cutch.

neenm-te gt B BRI v ¥

bk and the outer sap wood are generally removed and rejected.

he red heart-wood 1s then cut up into small chips In certain
districts the branches are not utilized rn the preparation of the extract,
10 others they are g0 used.

A. 135—199.
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@ stirrin:
Tor beutinn
process.

Surriazy
Conf, wik

Searrn fop

Fan tariur

175 Cuten,

The chips sre then boiled in water in earthen pots for twelve hours.
When the water is reduced by one-half, the chips arc taken ont and
the liguid placed in large iron pansor cauldrons and againboiled and
stirred till it attains the consistency of syrap. The canldrons are
then taken off the fire and the stirring of the liquid continued ull the
mass s cool enough to be handled, when it is taken out and
spread on leaves arranged within a wooden frame or mould and
left for the night.. In the morning the Cutchis dry and then exists as
hric.k-like' masses ‘lha't each weigh 36 to 44b. These are broken

ttion of the dry extract varics

- . the apicle is made, but the
principle is the same as that given above, which may be said to be
the Pegu system.  Occasionally the chips are boiled a second time
with the prodaction of a small amount of inferior stulf. In other
cases the red liquid is ponred over fresh chips and again boiled.

From the widespread comviction of the necessity for stirring or
beating the concentrated solution (on its being removed from the
fice), t might almost be inferred that some chemical change was
thereby effected similar to the osidation produced by beating the
indigo-vat solution, Thus, for example, in Baroda the decoction is
stralned through a blanket.  For this purpose the blanket is dipped
into the fluid, stirred about and then wrung out, while the blanlet is
Nt t 18 Dy maoit o deatoE 4 masman Py hie i et
NTOUAR LG LHALRCL, Lhe HULRIL 18 LICH Coveltu uvel willh @ it ot
aplit bamboos and the gediment allowed 1o subside. The water is
:f:cn poured off and the extract cut into small cakes and allowed to
lTln Rarlya (Gujarat) the thick decoction is poured into pits, five or
six feet dccg, in the bottom of which baskets are placed. The liquid
dnains off, the chips are retained in the baskets, and the solid extract
formed on the foor of the pits.  This is remored and dried on leaves
while cxposed to the sua.

Speaking of the Peau system, itis admitted that much difference of
opinion prevails as 1o the valueand extent necewsary of the beatiny
ptocess. One writer says it is more of a * beating ug" than stir-
rinz, “ but T have never been ableto ascentain what the object or effect
of the process is. Cooks differ, too, in the amount of beating v
that is desirable, some being satisfied with balf an hout's application.”
1t wi'l be seen below in connection with the lub{cct of Aafsthat a

«cular syitem of encoaraging erystallization (which may beanalogons
ta the beating) Is considered esental.

Tn Pezn the manufactute of this article extends from June to
March, but the months of December to March are rezarded as the
best, In April and May scareity of water It supposed to stop the
works, while'in the rainy seasen the difficulty ef tiransport checks the
In luwsy,

A. 135—109.
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As to the amount of Cetch ?'ielded by hart-wood, it had been
stated that from 3 to 1o per cent. In weight would be 2 good average.
In other words, one ton of timber, in the round, might be taken as
yielding 250 to 300D of Cutch. .
The Cutch of trade appears in several forms. The Pegn variely
occurs in masses with layers of leases between the successive prepafa-
tions. Bat Cutch isalsomet with in cubes or‘v'uioug‘sizcs which often
- - L P .
P e e . .
i, cat g N .
to dark liver-colour, and in some cases almost black or port-wine
1 d. It is inod , but has an bitter taste, followed
by a sense of sweetness, It is brittle and breaks with a more or
less resinons, shining fracture,

11 —PreParaTION OF PALE CatEcHU ok KATH.

- o .
removed and the crystalline substance adhering to them is collected
and compressed into cubes of vasious sizes. Whether or not the liquid
is rejected or afterwards boiled down to produce & poor quality of

k" Catechu or Cutch does not appear to have been ascertained.
The crystaline substance #azk, as met with in the bazars, occurs
irregular pieces, 1n square blocks or in cubes similar to those of
gambier. Tius 1s the substance eaten by the Natives of India in
pdn and it is (at least 1n 1ts purer forms) never exported.

It seems probable, however, that ‘there may exist an industry
practised more or less as a secret in various parts of India, in
preparing the crystalline article Zasz from the cruder substance
Cutch, since its direct preparation from the original decoction has
only been observed 1n Kumaon, though the substance is universally
used all over India and fetches a higher price in the bazars than does
Pegu Cutch.

T1e ehinnt dogacean ba La thacamaLle

faetnd andilaeactte

1" ) . L .. .
gambier having been substituted for catechu in European mediciné.

1L —K(rsar 0R KHERSAL,

Yield

)

Appearance
of
Cutch,

L

Conf. witn
.14,

The woodmen when cutting up the trees to prépare the chips
employed in boiling for Cutch and Xa/% sometimes come across a
substance imbedded in the wood which they carefully remove and
sell under the name of #4rsal. It is much valued by the Hindus and
fetches a highprice. It has apparently never been chemically
examined, but is possibly a pure state of Catechin,

A, 135—199.

Kirsal.
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éa(ilést:f; ‘The Isolation of Cutch,
Qamists. The following passazes from the Dictionary of Economic Products

may be here republished as exhibiting the opinions of some of the
leading chemists prior to 1884 :—

1ns a variety of tannie acid colled Mimctannic acid,
LN Lot it Sapingl oS RGOk

- ; e e
.. ' oL, EREE
. . - the bark of Quercns tinctorix,

B Tew ot dop Warden)
e ={" = s v ¢ upied the attention of chemiets

for some time back, but as yet the views and conclusions
SERP Py NSO T W \per A A o

e I T T .
ignorance upon_ these important points may bave muchito do with the
conflicting chemical results which at present exist regarding the compo-
s'tion of Cutch, There are at least two, if not three, distinct products obe
taned from each of the Cutehyielding trees, and 1t is just Sx‘mhab)c these
may have been experimented upon indisciminatcly by the chemists of
Europe. It would but in keeping with other instances of two or more
spectes (sl more so of members of different Natura) Ocders of !‘vhnu),
yielding approximately the same product, tofind that the trees ahich afford
PR

. . .. '
. - . e
- T
A . - . P L lea tee e
' . . - [
- ' "
. .
" . a
. ' ' . ! .
- . P
. .

..
bring hot waler,
chuc aerd on ceolin,
ehox aod, o tat 1, . AR T A
etber, 1y subatarce may be separated fur chemical o indudtrial porposes,

. In adid twn 10 catech’n, Cutch costairs, boweyer, other two substarces,
*e. MiTdarec acid plar & gummy extractive pondp'e (=Catecku
farnn). MiTetars ¢ acid i sofubie in cold water, ard by simple macere

aten gray, treerfote, be temoved from Cutch. The softfiin wil he
Cturved (o teclath clcheco'ste erf me, I Festad to the boling peirt,
o rendered o te tramparert, becoming turbd on cool nze  With this

A. 135—199.
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solution ferric chloride gives a dark-green precipitate, which will imme-
diately change into rurpl: on the addition of cold water, or of an atkali,

Catechutz and Mimotanmc acids ate smd to be present in Cutch in
about equal proportions. The effect of heat upon Gutch and its com.
pounds is most important, and, as pointed out by Etti, the chemical
changes effected by heat afford the most likely explanation of the dis-
cordance of authors as to the formula for Catechin, According to
Leebermann, corfirmed by Etti's re-examination of the substance, the
formula for Catechuic acid or Catechin 1s C,, Hyy O, If a piece of Cutch
be first heated in a crucible and then macerated 1t will be found to be
completely soluble in cold water, This is explained by Etti as due to the
formation of soluble anhydrides from Catechin, thus :

2(C,, H,, 0,)=2H, 0+C,, H;, O,, or 2 (Catechin) + heat=2 (water)4
Catechu tannin,

The compound thus produced is known as Calechr-fansic acid, and

1s completely soluble in cold water. By a further loss of water at 190
200° this becomes Cyy Hyy O,y Under the influence of heat the anhy-
dnde that 1s first formed 15 Cy; Hy, Oy, an insoluble, brownish-red, amor-
Phous powder, a substance suluble in alcohol and precipitated in crystals
he P s mtes’ Thaea smmses e e od Te - nes fee proportions o a
P - . « dflicting chemical
e C hpuu of Catechn
T . v should be regarded

- st prubably” adul-

et .
terated by the trader.
or some fime i

regarded the Catechin of Gambier as quite
Ly P PRy g

e,
The soluble Catech i pound i the active strin.
et T B Al e o AL e Pl DD 3 AL m mmmm -1 e which

- . . should
. Lt

P3RS K TR B S |
. - . . "

ants. The chief substancnn "= wad 2 2 fincst oo Jos cncd tase cnrar, |
starch, and dried blood. '

3to4 percent. It shoul
if soluble in cold water,
been injured by heat.

|
A. 135—199.

Chemistry of
Catechu.

Solubliity :
Conf toith
p %0 2, 05

Adulteration.
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Serparation
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rredy 8,

Cont srith
8.

WARTH'S
REFORT

004 with
whlte apots

The Dictionary of Economic Products (from which the above
abstract has been faken) thus advocated the necessity for a careful
chemical examination of the actual samples met with in trade as being
likely not only to remove the defective knowledge that has retarded

rogression and p d jes in f: but as caleu-
de to reveal the existence of widely different chemical substances
in certain forms of the commercial article, It also thus exhibited
the injurious action of heat in reducing Catechin and mamifested a
simple method of separating Catechin from Catechu tannin, owing
10 the ln(}erb ing soluble in cold water. It :vas‘:\ls'c.a'ss d that

i

substances ; in other words, of preventing the reduction of Catechin

to Catechu tannin, if not of raising the latter to the former state.

This much-to-be-desired result has not as yet been attained and there

s ostamsttes o a vt T- - But investigations

) to these substances

Vs 1 by would

i . und to

- - - 1 allow

of the residual product (or by-product) being sold at & considerably

lower rate than at present withont very materially reducing its indus-

trial value and, to thus provide a means whereby the technical

industries cou!dynsclhe two articles separately or in fixed combina.
PR WDV I S LS S

.. . R oy

as the character of that article,
These, then, were some of the opinions and expectations formed
Ig the Editor when he compiled in 1884 the account of Cutch or
atechu that will be found in the Dictionary. On the Inspector-
General of Forests having had his attention directed to the abowe
o

The following theee reports were submitted to the Government of
India through Her Majesty’s Sectetary of State for India:—

Reports on the yield of Catechin from five different qualities of the wood
e e ey OB Wart,

i.
) 12tk Mareh 18g90.
* Early in 1889 an_inquiry was started why the professional makers of
kattah relused ‘?{h:ir 3oc3 * without v.hi\cyspou. and only worked “K
those stems which were found to have white spots scattered ali throu

their heart-wood, It was reported that the makers of kath cut into the

A, 135—109.
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[ P U U B JU DUV I WARTH'S
. . e P . REPORT.
. ey - et A
. . . . . 1 . .
(....‘-' L —; [
" . J . . .
oo NI
LA, . N .

“The active prineiple of cutch is the tannin—that variety of tannin]  Active
which 18 called Catechu-tannin, and ' 1 7 -0 - et e o "‘"‘-’ prineinla of
pound with ferric salts. Asareule = = « " . ' .
cutch. Xath, which is used in | .

Time, h7s catechin for its active pr et} -

catechin, Catechin and catechu - te o

resemble each other in some of * o . .
g avne i

£~ 4o ot e —os3rds the separa-
extracts of the

LA .. P ' nand catechin, | ~

e . . [ . to remain in the

- S Lo 10 woods named | Experiments
K PR T -- - the wood speci- | With Cutch.
mens, 1 treated these sam

Tes very carefully with acetic ether and with
h?l‘“ ater, but 1 was only able to obtain 6 per cent. of cate(‘;_l!m.f‘\_‘om‘the‘m,

« . n . 1 . - . .
with the object of making the i tete A rapid #

and concentrated solutions are indispensable. The following method may
be followed :—

“¢ About two ounces of finely cut wood are boiled for half an hour with .
CAOWRE I A e sl

e nes - thamar Shate - o tonad fenrn tha annd

‘o oy, . | Stiering
catechu tannin, it et a1 . —etala anmecas ~e | Conf weith
begins, and in suc . .

Sterying the liguse . . . '

sometimes effected cer . . .
the over-saturatec .

munerat acid has also sometimes the etlect of maKing e LALELI sLputads )

. 135—199.
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WARIHS | The chief agent in this process of separation s, however, time ~ After
* enough time has been allowed, the catechin is brought on a filter and
S e e e %7 ried by exposure
o - “than 30 degrees
- . . ' ' ' - The zccounts
Experiments . e - of the product
with Cutch, . oo v . - was :omp!c!cl{
dried in warm air,” I left it for some time in the desiccator. \Vhen
weighed it, it had reached such a state of dryness that it kept increasing
s;lvg tly in weight on the scale pan throughabsorption of moisture from
the air.
“Once the catechinis thus separated and dried, it remains unchanged
. o ot 7 ' % The pure catechin,
. rmediately ont codling.
- - catechin and tannim,
rater and _then cooled,
' wpeial crystals that the
. 1 ‘. .
, R “ -
. e . -
iy PR - ,
e e « - . -
much, and, as in some cases only the merest trace of catechin was obtajned
from the residue, the removal of catechin by the main process appears so
far satisfactory.
“ | made now with each of the woods a further tri: treated
ORI S it e R b S G g eyt
. ot . . " .
. - e e -
- - - L e . . - B
1 LR .r - - - - . .
Yleld from . P .- ..
different e . R e
woods. . .
- - - o - . 1
Ca - T, - -

“0udh No. L—Reported by the kath makers as unfit for makin
kath. One in a thousand of the large pores of the heartewood fille
with white substance,

*Qudh No 1l.—Reported as good for kath  About one in six of the
large pores filled with wﬁi(e.

*“flutma A.—Reported by the Burmese as havirg no white spots, Has
no spats, but eracks hlled uitz. white matter (§irsal).

“Burma B —Reported by the Burmeseas having spots, One in tuenty

of the pores white,
A. 135—199,
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B 3 ACACIA
agd of Kath. (G, Walt) Catechu,
« Burma C.—Sclected by the Forest Officer as having distinct spots, }erAPRo];tl‘F.s
A very beautiful specimen wah large white spots.  About one in every
three potes white.
Yield from

“The following table shows the amount of extract obtained at dufferent
trials. The extract was of suchdryness that it Just began to increase a
httle 1n weaght on exposure to the ar -

Woolds Per cent. Extract, Maximum

per cenl,
OsthNo.l, . » o+ 601614, + o o M
Osdh No Il . « A 15:15:16,17, 19,20, 24 . 24
Burma A . . . 13,315,177 . . . . 17
arma B . . o . 141516 v+ . 16
BermaC , . . s 10,16, 20, 30 . . . 20

« The folfowing 1able showsthe amount of tatechin separated out of the
woods —~

Wood. (’ercenlui‘e of Catechin in Mean
the Extract. per cent,
Ovdb Na 1., . . 30,38 . . . . 36
OudbNo I, - . 1 37,3,3865 .« « . 4o
Burma A . . .« 9,19 . . . . . 14
Durma B . . v 17,45 . . . . . 3
BurmaC I S

« From the above we calculate the total yield of catechin in these five
woods as follows t~—

OudhNo I, . . . « 5 percent catechin from the wood.
Oudh No. II. . . s 9 » ” ”
Berma A . . . . 2 » »” »
Burma B I » “»
Burma € A e .6, » »

“\Ve have thus ascertained the following facts. Woods mith white
spots ar'c"n'chtr in extract and richer su catechin than those without
- S s Ceves - . . A i

" . was bought in the bazar at
" - HE . * . consisted of rectangular pieces
about 2 inches long, The pieces are earthy tnside, and they have all
yound thesr surfoee a hovd crust, one-eighth of on inch thick, vich in
tannsn.

* For the determination of catechin, I enly took theinner soft portion of
the pieces.  Esen this inner purest portion contained 3 per. cent. of waood
sphinters and sand.  The recrystallization yielded the following proportion
of catechin—

34, 18, 48 per cent, or, on ayerage, 36 per cent.

“The kath which was manufactured for the Oudh Forest Depart.
ment, and sent to me with the samples of wood of Acacia Catechu early
s e s 3t R S aamt adbarkla U wae thorefore, much richer

ontained also 4 per
" [
of trees snoula be utstigea fov tne ma. .
‘The nfenior trees might be treated se .
be centralized, it would be possible -

A. xss—xgg.'

different,
woods,

Wood with

white epots -~
rich In

Catechin,
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TVARTIS
REPORT.

Vacuum pans,

Tield from
ditforent
wi

tron veitels
1o be
nyolded.

wood, 2nd to carry on the whole work on a farge scale and with improved
appliances. Tlxgt portion of the extract which would vemain over afier
tes1lu sncidd he utilited for making common cuteh

- wtgart, South Amedican woods are

dyes, one of them very similar to

‘hot water under ordinary pressure,

swer temperature 1n yacuum pans.

use jt presents much of the dyeing

' smported Burmese cutch is sube

" nally eva‘fomlcd in vacuum pans.

. ans would also effect a saving in

@)
CanwsTarT, Wirrempena, GERMANY ;
11th August 1890,

? 4% - Lownve 1o report on the amount
« ! . " f Acacia Catechu from

- N . EEEL I * 10 to 15 per cont. tannin
= <« = swood for each tnal, To test my
“ L - . == 1 larger quantities—namely, 5ol of
N S, v of supposed No. L, which had both
T wis=v Veurthe wood on the

. twoor three times

'rthe fire and finally

. 1 thick, and began

e rmards irred iF up
. » 14

e T [EAY Pl

re.

*The liqmid w hich flowed off from the catechin was put to'evaporate uned
st was nearly salid, I was then poured into a paper mould, in which st
solidified,  OF the produce so obtained 1 have the honour to submit sam-

s er = 1t n enhinined Jist,

A WON T e ] Lt ke Qudh
A=y = [ .o oama impure

. o e e - -, =t kath)
-t PEFTCE NN 7 oD rantment

evidently by a mustake. (nsiead of wenp ' " - {witha
fargge percentage of catechin, and recogmized by white spots, they were 2
poor kind of wood, in which { could recognize but the merest trace of white
spots. \Vhen boiling this wood, 1 also used an iron vessel, which I
thorght was not dangerous because it had been nemly tinned, but the
= - =4 leenfewnt and iron rust got into the ligwd. Jron s sucha

. . S A aleate whether

L]
- - Il L} .

.y . [l

A. 135109,
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and of Kath. G warty | ACAC

uhich I have the honour to submit samples. According to my former| wazTH'S
trials on 2 small scale, good wood No. 11, might have yielded 'me g per{ REPORT.
tent. of catechin and 15 per eent. of tannln,

“Noterio » *1est Ce e e v eem s oamw
and it was ¢ "
for catechin a
although 1t . .
species, Acacia Catechu. -

1 have now the honour to prvmse an improved method of making | suggestions
catechin and tannin in the North-West Provinces. for Improved

tte same purpose.
* The smaller yield of catechin from the trees No, Luill be compensated

for by the manufacture of tannin for the European market. This catechu 3%’;%@&5
tanin will fetch its price there as a catechu of superior, umiform, and [without spots,
always trustwerthy quality.  From the wood No. I1. the improved method
will also utilize a large quantty of tannin or pure catechu, which has
hitherto been wasted ~ The people pour ther mixture of tannin solution
and catechin upon sand, when the catechin remains and is dried inta
cakes, whifst the tannin soaks away into the sand,

*The catechin itsell is also verv imnrma Taltun shn . Lot wtoues ot e a
of kath, softening them withe ~ - T one
filter press, I obtained 59 per -

of tannin 1n solution, and 16 1 . 4
waiteful method (f fillering througk sand, ¢ s proposed to siibsiitute the
filter press. The filter press is now universally introduced for separating
sohd matter from liquids, and itis of special tility in the manufacture of
PPN A enmment a of —msgebil - -

quite 2 new start to the process of eatechn extraction, -

# Rnt the rutting 1n af tha wnad hy mesh’onee <1 Z1o. _reoo1 o Cutting
' . wood by
1 - machinerye
b Band Sogt et ian af mbn o ot e 4 2" o

Eorahon will be accelerated, and the injury done to the tanmn by the
otling will be reduced to a mimmum,
* The caomplete apparatus for the improved process does not cost much

Mr. 3 Gyiketta, an expert for dye and tannin extraction, has guen me the
following figures :—

A, 135—109,
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WARTI'S
REPORT.

Costof
apparatus for
improved
manufacture

“ A manufactory for extracting 10 tons of wood daily consists of—

2 steam boilare, eachof 1,000 square fect heating surface
Settingupandchimney » . 4« e
1 steam engine of about loo H. P. {or a turbi
waterpower) . s+ . e e s
2 wood cutting machines o P .
© copper vesscls for extraction. . . . ol
2 copper vacuum pans, tach with 500 square feet heating
saface . L . .
t air pump for the vacuum rau
cet sur:

1 filter pump of 100 sqaare face .
eservoirs 4 . 4 4 e »
[ S S e

- . - : " - P
year, produce about 3,500 maunds of catechin and 7,500 maunds of tannin
dye. The value of the farmer in India will be at least R1,10,009, con-
sidering its great punty, and the value of the latter in India for export
to Europe will be about Rgo,000. The total value of produce per year
\.vill be abous Rz,00,000. The nnnua} Ero;iuce of the factory will, theres
PRt R P A

- A e . . . -

- L . e R . .

' P . - W W ' '
Evcrosere -

List af Samples senton the oth of August by post vid Hamburg to the
Unider-Sezretary of Stote,
Woad of Acacia Catechy, Nau 1, ote prce,
Weod of Acacia Catech, No, ), onc piece.
Iadan detd e e e .
Inlanderd Lol v e .
- l‘ -
etsnem ho iLwwa . . .

Tetal me'ght of hurh catechia, tancin . 3
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The whole was reported in the Customs sheet as 3 kilogrammes
extechu"”
(¢4}
December 1550,

*1In De Watt's Dictionary ¢f the Economee Products of India we find st
A r et AP AR

. . - s
purest stave choally forack o o oy Cat-- o onearly insoluble on

told wates - LRI 4 substance soluble in

cold water =m = e, g ., e . o usually mixed vp

w'th n, T ot . PR s parly due to the
i . . 3

. ' Provinces,

. . although

the wood,

caused by a white substance stored up i cylndatal masses hall a
millimetre thick and ten millimetres long.  Trees No. 1 have no ahite
spots.  Trees with spots yield an extract richer 10 catechin, and both kinds
of trees in the North.West Provinces yield more catechin than the corre-
sponding Kinda m Byrma.

“1 found the following proportions of catechin in the total extract :=

. Catechin,
Burma, No. s

. . . . . . a 14 peccent,
» o 2lpotied) . L . .,
Northe 'ml-mvf:clu, No. L D0 L lw o
”» » s 20potted) . . . 4 g

“The greatest amount of extract obtained from each ind of wood was
as follows :—
Catract.
» U7 feccents

Borma, No. 1 thettely ©

" 2 (spotted) . .

Narth\West l‘mvrnvm. Noos . . o Mo
” " o 3 (rpetted) N

“The greatest amount of catechin obtainsble from these woods is
aceordingly as followg:—

.

tachin,
HBorma, No. 1 « . . . . . . .C. ‘;hI{:v crnt.
" wodlipotted) o . ., .
Nonb Wl ooy L L L L L 3 om
” " » 2(spotted) . . . 9

. “Such agreat proportion of catechin wn the spotted wood of the
North.West [rovinces explains that #ath manulacture is at home there.
Maorteosyer, the local kath makers are reported o refusa as unfit all trees
®hich da not contain white spots, so that the trees No. t become wasted
in the forests,

Vetamms nat Ay mtanlin & g Ao eart gpmamat mm e FM o a1 4
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'ACACIA .
Catechu. The Isolation of Cutch,

. ' lxglpld

" . - . . . s e

) ' - . . . “ature,

posure to the air, and once dried the catechin is a very durable substance.
* Contact seith ivon must be scrupulously avoided during the extraction
of ¢atechin.  With catechu or cutch contact with ironisof no consequence,
and the reports mention iron caldrons in use for the final boiling dawn of
the cutch an Burma.
Y et - ~te~ than that of

Preparation
* equired and

of Catch. ot e s

++ the surface
=" to effect the

. '
The mssages in the above which the Editor has ventured to
render in italics seem worthy of special consideration as likely to
have a direct beanng on any futere expansion and improvement in
the prodaction of Aah mnd Cutch, Dr. Warth's observation that
wom{ spotted with white deposits is richest in Czsechin and that such
- ‘e PRSI R

( T ) .
pointed out by titi), De. Warth was eoavied to scpurate tuese
two substances. The concentrated decoction was by him simply
setaside for five days, to allow of the formation of the ecrystalline
Catechin, Cold water was then added and the solation filtered.
Tty this simple contrivance Catechin was separated and the filtrate

A, 135—199,
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ACACIA -
Catechu.

subsequently bailed down to form Cutch. It is possible that it

may be by some such process that some of the A4/ sold in India [®

is prepared from the crude Cutch, since it is hardly admissible
that the whole of the KXask consumed can be denved from the

paratively limited production ju Kumaon. If this supposition
be not correct it might be possible to organise a fairly remunerative
industry in refining Aesk from Cutch, But it may be pointed out
that Dr, Warth has not touched on the further question as to the
possibility, by chemical or h 1 es, of il ing
the yield of Catechin, or at all events preventing its degeneration—
points briefly indicated in the above review of the chemistry of the
subject (p. 5).

The comespondence that ensued on the publication of Dr.
Warth's proposal to found a central factory for the purpose of
manufacturing Aefk and Cutch is 100 extensive to be here given
in full. It may, however, be stated that it was brought out that
except in Burma and the Central Circle of the North-West Provinces,
no'!_?resls of this tree exist ‘rhich, \\ilhm‘\\'orkablc hmits, could
Mt ahmethr Saradtah iAot SN S T i 0

ing opinions were advanced.
In Upper Burma some extensive cutch forests exist in the Yaw
and other side valleys of the Chindwin. These have not, however,
as yet been sufficiently explored, and those in the Pyinmana district
are already seserely worked, The recommendation was strongl
opposed to create 2 Government Katk factory in_ competition wilﬁ
2 well-developed f: and trade of iderable magnitud
in which some of the leading European firms of Burma are largely
interested. It was held that the competition in the article in question
was already very keen, and that it may be taken for granied that
improvements in manufacture will be readily accep(e%r by those
interested without Government taking any further action than to
insti}ute investigations,
a3 R

Cive L. .

or widens with the geﬁeral formation of the country, and, following
the banks of rivers, frequently extends far into the Terai, The forest
has,no doubt always beecn mutilated and frequently destroyed by
incessant firng; but even in the latter case dead stumps and other
traces of the onginal forests can be found almost invariably; and
where the forests have been protected, they have rapidly regained

ossession of the soil and produced a crop of considerable density.

he area of Government forests in the Kumaon district, which is
still in occupation of the 2Zair tree, is estimated by the Conservator
of Forests to aggregate so,000 acres. The Acacia Catechu is by

PM})"‘MIGH
¢ Jath from
Cuteh,

Conf. with
. 28

Establlshe
ment of Kath
factory.

Supply tn
Burma.

Supnly In
Provinces.

no means a small tree by nature, but is often dwarfed by continuons
malireatment.
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“ AcAct - — . -
ACACIA -

Catechu, ‘The 1solation of Catechu,

[ In the correspondence alluded to the vety fmportant remark was

made ' that regult 7 53
be realized when dealing with large quanti It was g

proposed that further experi be made with Dr, Warth's process
on a somewhat extended scale. It wu'xuggcslcrl that thesc experi-

al 'y which cannot

present such macnnery Uty not be procuted,  pulin butma wnere
such experiments were made some time ago, it was found the saving
in chopping the wood by machinery was more than absorbed by
the transport of the logs in bulk. It was regarded as desirable at
Seast for the present to Jeave the vse of vacuum pans out of consider-
ation, and the only plant which it was thought necessary for the
cxpcvglmcnu. were some copper \'Icsseh and 8 ﬁl(er_-pre«f‘

maemes vy

H . e ot .
A, Jone gih, 1893, wrote i~
“ Dr. Warth'y figures, selati 7 to the outturn of catechin and, cutch

. P P . . .
.t . . - "o N
WHICH LT PIOPOTLION OF eXIFALL yickied IS UNlY AUVOUL OTIESIXIEEnI, OF U
per cont. of the wond wsed. ‘1t has also been suggested by a Calcutta
o oy DR AR A

=
xtract the eatechin,
e b .

R PP
AP .

T T TR I
Toeene 0 et CINCEE R B
. s - ce wun - .

' Cer e e TR .

penser of three cutch bov'ers brought over from Burma and on the pur.
chase of stores, erection of sheds, ete,  But when such items are deducted
from the tetal cost. there sUll remunt a balance of R1,710 to be debued
agumtihe expesimertaon accourt of labour alone, or more than three
times the rrturn realised from the pmdure sold, This Last acasen five
miunds were speaaly mude for the Feonomee Reperter for Rico, o Rao

1 maurd, whch shows a grear reducton on the cont of the frmer yer,
hut which is st neatlydout'e the scllirg prce ol the article. S far,
therefire, me cannct te 93it ta have proved that cuich-bling can be
arred oninthe Anam frots with rucv.:":,“ln(e of sucuess,
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“It may also be noticed that a Calcutta firm has offered to work our | Proposed
Kharr forests on the following cond tions e ™ adng of
forests,
@ e P
@ . - : :
@ - .

il pet Ly, pruvided atidlure LCes dle dvaiduie. .

“1 should "be inchined to recommend the latter method of working the
forests to auem?ung any further experiments departmentally 5 but
would fix the royalty at Rz per mature tree of 4 feet gicth, Before, how-
ever, inviting [;)rwale enterprise to step inand work for us, I think we
should await’ Dr. Warth's opinion on the resources at our disposal men-
tioned in this report.”

The resources to which the Conservator of Forests in Assam |Resources ol

alludes are as follows .— b
Area of Khawr Forests i dssam.
Galpara o =+ . . . , . . . ogow acmes
Kameup . . . . . . . L L L Tooe w
Darrang . . . .. . . . . + 4480 »

18,480 acres.
At present capable of yielding per annum:—

Goalpara .« . +  treesof 4 feet 3nd over . . + 2,000
Darrang + .« ftrees of 3 feetand over « s+« nuboo

And allowing a margin for the imber of the abave damaged by fire
and not avaiable for cutch-making, it may be roughly estimated that
the yearly outturn of raw matersal obtainable from the above would equal
about 46,000 cubic feet or 23,000 maunds,

The Conservator of Forests, Pegu Circle, Burma (in letter No. 8og,
dated r3th October 1892), reported that—

Burma
oplalon on

arth's
suggestions,

« .

thi Conf, sl
_h}f Abr_a‘ E!‘? Case, to Jexf‘ra‘gt lh‘e Catechin would be to greatly lower the 0 56, 19,

Samples of Cutch were procured from Burma and submitted to
the Assistant AgriCultural Chemist to the Government of India, who
furnished the following report .—

. A, 135109,
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";:r']‘;:;"' In the correspondence alluded to the very important remark was

Avsam
epinion about
Cebtra)
Factory.

Tature In
Ayam

made ‘*that repults are frequently obtained in a laboratory which cannot
be realized when dealing with large quantities,” It was y
<. T f A R L),

RN R

P

such experiments were made some time ago, it was found the saving
in chopping the wood by machinery was more than absorbed by
the transport of the Jogs in bulk. It was regarded as desirable at
least for the present to leave the use of vacuum pans out of consider-
ation, and the only plant which it was thought necessary for the
experiments were some copper vessels and a filter-press.

From the pond that ensaed regarding the proposal to
form a centra! factory the Iollowing extracts may be given, since these
appear to either amphfy the published information or raise points for
future enquiry, The Conservator of Forests, Assam (letter No, 63
A,, June gth, 1592), wrote i—

“ Dy, Want'a figures velating to the outturn of catechin and cutch
obtained from both inferior and good woads, show that he procured from
14 to 24 per Cent. of extract from the raw material, a far larger proportion
than is obtained by the rough working process in vogue at present, by
which the proportion of extract yielded is ‘only about one-sixteenth, or

r cent. of the wood wused, "It has also been suggested by a Caleutta
E‘;m having large dealings in Burma cutch that lﬁu produce as manu-
{actured b{ the vacuum pan process, being quite free of catechin, would
be much less valuable for dyegurposes than the cutch prepared in the
rouggher manner, as in Burm and elsewhere, by which a large proportion

of tFe catechin is retained in the cutch 5 and it is eertanly strange that, in
the North-West Provinces, where catechin alone is made, the cutch
residue 13 considered of no account and not worth preserving 3 while in
Burma, where ! believe cutch only is prepaced, no attempt it made to
tllrﬂ’s_lLlhe catechin,

phe rpiinr bk

. .
penses of three :

chase of stores, . —
from the total o . '
againstthe exp: "

times the return feaised lrom the ﬂhﬂute SO BIUS LR ML LD iRt
eiaunds were snecially made for the Economie Reporter for Rico, or Ko

t maund, which skaws 3 great eeduction on the cost of the fnemer year,
af which s sl seacly double the selling price of the article. So far,
therefice, we eannot be said to have “m\td that cutch-beiling c3n te

earred on in the Assam {orests with much chance of success,
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ey o | B
“It may also be noticed that a Calcutta firm has offered to work our ;;:ﬂj:;gr
Kharr (omts on the following conditions :— .
!oresls»
(1) ™1 er e et Mot et fan £ oaaaee
@ . . . sa L 1eir exclusive
(P S

The resources to which the Conservator of Forests in Assam Resgurces of
alludes are as follows :— s,
Area of Khar Forests 19 Assam.
« « . 9000 acres

Kamrup f e e . + .« 5000 ”
T »

8,480 ,acves,

At present capable of yielding per apnum:—
P « .+ treesofdfectandover . . . 2000
Darrang . . . treesof 3fectandover . ., . 1,600

0] )n\on on
‘suggesllanl.

L Y R

is 1 : { C +
this be' ﬂw case, to. fx}_r:;c\t ."'-e 'Ca‘te:_hnrn would be to greatly lawer the ,,;"55" o,

Samples of Cutch were procured from Burma and submitted 1o
the Assistant Agriculiural Chemistto the Government of Indaa, who
furnished the f i'lomng report i—

. A..135—199,
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Analysts of - sssih 48 . . .
Burma Cuteh, 3 Ima uooney - ijey [ A K .
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These snalyses n dinary range in positi
of ordinary Pegu Cutch, In sample (¢) there was 12°0 moisture (—
& tablet of Cutch valued at R38 per viss), while in (£) there was 41°9
e RO LAY o LI .angeof Catechin was
. . ' .o . ) Catechin (soft Cutch
3 Py, . s 1at Rs7). Itwould
also appear that in amount of Catechin found in the produce the three
Forest Circles of Burma are ‘ery similar, thus the three highest were
(/) from Pegu, (8) from the Western, and (m) from the Eastern
Circle,

Turning now to the proportion of Catechu tannin the extremes
were sample (¢) 73'9 (a tablet valued at Rs8) and (¥) 46°4 (soft
Cutch valued at Rgs), also (p? 51°0 (2 block Cutch valued at R57).
There was thus remarkably lutle "difference between the price paid
for the sample with the highest amount of Catechu tannin and those
with the lowest proportion of that substance, In what, then, les the
superionity ?  Sample () that fetched the highest price n the series
has considerably more moisture than either (a) or () and it has
less Catechu tannwm but more Cateclun than either of these, But
sample (/) has considerably more Catechin than (3), though it fetched
Rz23 per viss less, and (m) has the same amonnt of Catechin as (),
though it fetched Little more than halfl the price. Sample (%) fetched
the same price as sample (#), though it was found to contain 3 per
cent, more Catechin and 3 per cent, more Catechu tannin,

The highest priced sample (3), valued at R8o per viss, manifests
chemically nothing to justify its valuation. It is thus significant that
the chemical analysis of an article which owes its ment to the
presence of certain definite compounds should thus be at complete
variance wmith commercial valuation, This result would thus appear
to throw some doubt on the optnion advanced by the Conservator
of Forests, Pegu, viz., that the removal of Catechin would consi-
derably lower the value of crude Cutch. This may be so, but the
reason why has not as yet been demonstrated. It is true that the
highest prices recorded above are for samples with a igh yield of
both Catechin and Catechu tannin, but even in this respect the valua.
tions are not consistent :—

8] (h) (k)
LN O A

Catechin . . . 158 e 136 19'a 110 1272
Catechu tannin . .| 613 638 739 | 535 632 59°5

77 799 875 725 812 w7

Analysls of
Burma Cutch.

Conf, 1cith
»p, 16,17,

R O U S T PN R
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éaiggl:t‘:‘. The Isolation of Catechu,
Pr?v;x'eu Mr. &, 8. Gamblo, Direclor of the Imperial Forest Sehool, ina
Opinlonoh [ -commaunication (No. 53, dated 3rd August 1893) furnished an 1n-
apart. structive statement of the investigations up 1o that date. The follow.

ing paragraphs may here be given of Mr, Gamble's contnibution :—
1 have the honour to reply to your No. 503 of 14th June 1803 [ think
it hest to go over the wholesubject in order to makcjmat!ers somewhat
clearer than they are, for I confess to have been a little puzzled about
it T NG e LD

g, 3 0 .
came ten more copies of these reports, and the request that I should
arrange to continue the experiments at the Forest Schoo), and also repert
my views on the subject especially as regards the details of the arrange-
ments tobe made and the plant necessary, Your letter was sent for
B saer e ==d 2= fouiocatne ~f the School Circle 1
Information as to
al
o - o teaches Natural
Seience then submitted to me the following note s — N
"  \We have consideced this subject together and the following are our views
reon.
the « Dr. Warth appears to have made conclusive experiments regarding the amount
and quabity of extract to be obtained from the dviferent ki of

A. 135—199.
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Din wood, and I beg to submit copy of his report No. 13 of 27th January | , Kow,
1803. ¢ D&ln]on'nn'
5. 1 now turn 10 the Assam correspondence. In'his letter No. K.gzof | Jecths

6th July 15932 the Consersvator of Forests, Assam, wrote as follows:—
“1nareport lately submitted to the Government of India on the

passibilities of wmothing the Assam Khair forests on the lines indicated in

S o R S © " Iidia, Revenue and

. - N ‘ . ed 17th June 1891,
o ' . et ++ = in the proportion
e N ¢, ment, on the rough

Burma plan, and that obtained by Dr. Warth in his laboratary experi-
ments,  Natorally our expenment showed a much less yield, the figures
being 6 per cent. of extract as compared with Dr. Warth's varying pro-
portion of from 13to2y percentt I proposed therefore that several
samples of cur Kkair w should be sent to Dehra for analysis, and 1
now have the honour to enquice i you would kindly undertake the
experiment.  [n the meantime 1 bave ordered 15 sample sections of 2
cubic feet each, to be prepared with the bark on, which will be despatched
as soon as practicable, alter I recaive your reply.  Please be good enough
to state 1f samples half the above size would be large enough.”

In reply I wrote s “ Dr. Warthis nolonger 1n Dehra, and it is rather
doubtfulif thereis any body at present capable of conducting experiments
1 the way he did, we wil, howeser, see i we can manage 1t, and [ would
suggest your sending only afew samples of one cubic foot each at first.”
None have, however, yet come to hand, so that [ have been unable to
furn.sh the report called forin your No 8oy of 27th September 1892,

6. Then came the Burma pond Vour Ne. 935
of £th November 1892 commumicated to me the request made by you
to the Conservator of the Pegu Circle to send some samples (say, 251 each)
of Burma Cutch of different market values to this institition to be
analysed by the Agricultural Chemist in order to ascertan the quantity
of Catechin which each sample may contain In February 1803 the
specimens of cutch duly arrived, the boxes being marked A. to P03

The specimens were handed over to Mr Collins, Assistant Agri
cultural Chemist, 1n the absence of the Agricultural Chemist, and M,
Collins was at work on them when he was ordered off to Poona. Dr.
Leather informs me that his enquiries are not yet completed and cannot
be completed unhl Mr Colling returns,

The enquiry into this subject was then undertaken by Dr. Leather,
Agncoltural Chemist tothe Government of India, who furnished two
valuable contributions that may now be given— -

¢ Sea above,
P 18,

1 See above,
P,

3 Fo report
see
Page

18,
[Report by the
Agp:lculglr‘ll
Chomist.

L A LI ) P .

mught be most readily separated,
Lz 1{,:. p‘ri:-:cz'(‘:’el have adopted t

same method as thatused both
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Rerort by thel
ARTicuteral
Chemiss.

Tasre L.
. Ratio.. B
Srode | Crute | 1ol
Weod. : Water.- | taonin. | C3techa.| Extract.
M1 2 s1 Lx0 | aze
. | (c;::x; 3
o Y . -
| (@eme] 7Y 18
} water.) N N
1 H S . 30 R o 1 3
H (C.m:ﬂ; ¥ S | 7S *
Girs .. WAl e eE -
B 5 x L
| mai ] T RS
water }

The three conclusions arrived at by Dr. Leather are Iikely to be
regarded ss of considersbly mere practical valce than the results
obmined by Dz, Warth, sizce State factories are not lkely to be
undartaken. e Liddur emploved_hy _the rative manefscturer i n.
kowever, scarcely Iu:lv to be easily tancht the szperior merits of the
place for many a long day. Bt the xdm:ve of less water and

- consequently Tess bofliny are tvo peints that it micht be possble
to indece him to scespt. By doing so there would net ozly be an
economy of time and xeeney, bt s “thown by Eiti, 2 saving in tke
amount of Cateckin, since br continred heatz decampos ifon of that
walmbla ingredient most take place. The |..1::v pointed cur by
Dr. Warth caused throngh the wse cf iroq caaldrozs is oze that Gov-
ernment mizht becowme the pioneers in reforming by proderins
copper cauldrons angd kiriny these cut at a Iow price vet! the pacple
tad ;ppx-mb:d their valne, ‘This ste of afighrs £ mot ookrown to
the people diz.  The distflers of ressil, for e.u.‘:z"xe, regtaly
hirs copper stlls from the !:C"e\'-k:_m-ﬁ and rarely possess thele
OWE sppanates.
'l‘be fxnwm femther gnalyses bave been Eorpisked by O Leather,
the Governmert of Indix, (Februacy amd, x..m
of samples of North-West Himilayan (Detm Din) Acaxcia Casecsz
weod. *The Sygures i the statement below express parts per 100 parts

. 0

Z

of woed ¥ —
Awalysis of Dekis Die Chircan Waok
. . Ioom | ™ v A3
=
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amounts of Catechin and Catechu-tanmin determined in them The
mar % mal o atum ol memeten 3l abo e e Lalf oF ALy mamtmme-oa PR

'
¢shavings’, :

The sery remarkable range in yield, between No. I and No. 1V,
in Catechin and between No Iand No. Vin Catechu-tannin, makes
it extremely desirable that in all future analyses 1t shonld be defimtely

d what are the peculiari of each sample about to be ex-
amined. It 1simpossible to suppose that so great a difference could be
¢ .

beentold that No, I was a portion of wood taken from the uter zones
of the heart.wood and No. IV from the more central, we would have
been justified in definitely affirming that the latter zone was nicher in
Catechin than the former; in other words, that Catechin was a subse-
. - oo oom e ™" certainly
. fest the
- with the
N . . . t a high
yield of Catechun is associated with a comparatively small amount of
Catechu-tannin.  These observations, imperfect and unsatisfactory
though they are, . oo et
have hitherto made
and that to accom ' :
more careful consideration, It 1s necessary not only to work ont the
chemical changes that take place in the various systems of manu~
facture (pursued by the people of India), but to clearly ascertain the
various changes that occur within the tissues of the plant before the
r]f.posniont ofuCate_chi'n takes place. A definite knowledge of these
L) - cmmant -~

- eosans e e e~= <~d ‘method_of
f : ¥ to our being
- . * at all attain-

CoNcLupING REMARRS, -

In the subsequent correspondence that ensued on this subject,
the avthor of this review suggested that the secret which the Kumaon
workers ere said to husband so carefully, might be in the direction

A. 135—199.
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Secret of
Rumaon kath
makers.

of converting a large proportion of the Catechu-tannin into Catechin.
That suggestion was, however, purposely guarded as a mere speculz-
tion and one founded mamly on the observation that within the
tissue of the plant rt}us appears tojbe the order ?f for_‘mahon._‘ The

supposed to contain, the soluble Catechu-tannih, when its retention
would so matenally increase the bulk of the article they manufacture,
or might be sold separately. It was pointed outat the same time
that there should be no difficulty in putting these surmses to practical
test. For example, a quantity of the sand which the Kumaon manu.

. facturers use as their filter should be found rith in Catechu-tanmin if

it be the case that they remove only the crystalline Catechin, in the
manufacture of #a?%, and reject the Ca‘techu'!annin as useléss. The

tannin material. If higher than the chemical results we should be
justified in believing that they actually do convert some portion of
the Catechu-tanmin into Catechin. So 1n a like manner the price
at which Kumaon kafk is sold, as compared with Pegu Cutch,
should give some indication, since the former, if it consists of only
the proportion of Catechin found by the Chemist in the wood, should
be considerably more than twice the valne of the Pegu article.

These suggestions led to some further communications, though up
to date it cannot be said that ali the difficulties with which the cutch
and £azk industries are involved have been satisfactorily solved, The

" ‘ e s ° 'Y - wood used has, how-

- . pear (6 be conflicting.
' . North-West Provinces,
T - e
p t “The it made in this Cirele show that a cubic foot of weod
InN. W, RN Tttt it gt i e e el 4 it sl e
Provinges! . ’ . >

cubic teet of wood are required ; this quantity of wood includes sapwood
estimated to be 25 per cent of the whole quantity.””

. “It hag alsobeen ascertained that the same quantity (B2%) of Cutch
is produced from 917 B of wood (heart-w ood only).”

A, 135199,
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asd of Kath, (6. Watt,) l Acacia

It will be observed that it is not expressly stated, regarding the‘
Vet LN L

great sesmsmtan ala e e aa cann i la '
The - . - .

has ber ¢ . - .

whethes - .

mechanieal or other injuries 10 the growth of the plant. The rephes
received would repudiate this suggestion on the ground—

“that it appears to be © T T toe Ceeest s R des S
the trees by wounding *

wood "—Dr, Leather . e
dated 3cth September '

dation and chiefly fron !

bt .

1 . . irds
[ . . ) to

But st may be pointed outthe removal of gum or any other mecha-
nical disturbance to the hife of the plant through wounds, diseases,
drought, etc, might easily enough causea deposition of the crystalline
matter within the wood. The irritation caused by sand within the oyster
shell s belteved to be the exciting cause to the fermation of the pearl,
Barus camphor s deposited withimn the wood of Dryobalanops Came
p}lgra very much after the same mapner as ca:techm'(llwal) within that
MOR Joe s R - it

found to contain deposits of camphor freely, so that the tapping process

has come to be regarded as facilitaung the formation of the much-przed

article, The formation Agar (a crystalline substance found within

the wood of Aquilaria Agallocha ) is believed to be due to some

diseased condition. The formation of the crystalline substance

4aXzolle 2 tlte 4l - Lomtma Laa s, amnanctratad +n ha Ana ta oan
" .

tabdshir, (Dict, Vol.'Z, 385). It is not unusuval in fact insgri-
cultural operations to check the growth of plants so as to cause the
£ ion of reserve ials, In the production of ganja it is
found necessary to remove the male plants since the fertilization of
the female destroys the formation of the narcotic. But in some

A. 135—199.
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Potntsfor | parts. of the country (as in Burma) this same result is obtained by

snvestigation.|

. injuring the stems. Without mentioning other such examples 1t may

fairly well be said that it remains to be demonstrated that the yield
of Catechin is not a matter that is capable of control. -It was, however,
from analogy in sumilar instances that the wnter ventured to make
the suggestion that the formation of Catechin might be facilitated by
hanical agencies or other d to the hfe of the
plant. This, however, was only a suggestion, though it 15 one
that might stil be kept in view, The most important points
that remamm to© . " - . Al s PO
that take plac:
of Catechin);
means of cau
of the plant or dunng the process of manufacture; (¢) to ascertain
the age of the trees at which that substance 15 most freely formed
and, 1if expedient, to frame a system of forest conservancy based
upon the knowledge thus ob d; (4) to lish the nature of
the . environment most favourable to s production, and hence to
draw up a map of India that would show the distribution of Acacia
Catechu and the tracts within that area where Catechih might be
manufactured and those in which the cruder article only could be
produced s (¢) to determine the nature and yield of the Catechu
compounds obtained from the other species of Acacia that are
reputed to afford these substances; (/) to elaborate a more exact
and scientific method of manufacture. than that which prevails, and
one which could be adopted by the Kair workers; (g) to have a series
of comparative experiments’ performed in both Burma and Kumaoen,
to ascertain whether the Native methods pursued in these centres of
‘ ! Ea < aoees RIS T

PrOSUARAK MSC

In Came Assay: GEORGE WATT,
DMarch 25th, 1895,
A, 135199,
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All communications regarding THE AGRICULTURAL LEDGER should
be addressed to the Editor, Dr. George Watt, Reporter on Economic
Products to the Government of India, Calcutta.

The objects of this publication (as already stated) are to gradually
develop and perfect our knowledge of Indian Agricultural and Economic
questions. Contributions or corrections and additions will therefore be
most welcome,

In order to preserve a necessary relation to the various Departments
of Government, contributions will be classified and numbered under certain
series. Thus, for example, papers on Veterinary subjects will be regis.
tered under the Veterinary Series ; those on Forestry in the Forest Series.
Papers of more direct Agricultural or Industrial interest will be grouped
according as the products dealt with belong to the Vegetable or Animal
Kingdom. In a like manner, contributions on Mineral and Metallic sub-
jects will be registered under the Mineral Series.

“This sheet and_ the titlespage may be removed when the subjecttratter is fled in its proper place,
according to the letter and number shown at the hottom of each page.






(G)J.c‘gcfaf)fe Szoduct Serics, Mo, 89,)

AGRICULTURAL LEDGER.

1go5—No, 1.
——
SCHLEICHERA TRIJUGA.
(KUSUM TREE OF INDIA.)
[ DICTIONARY OF ECONOMIC PRODUCTS, Vol. FI., S. 950-958.]
—_—
Paka seeds as the source of Macassar oil,

By bavip RooreR, LG, F.CS8,

CALCUTTA
OFFICE OF THE SUPERINTENDENT, GOVERNMENT PBINTING, INDIA.



The objects of THE AGRICULTURAL LEDGER are i—

(1) To provide inf i d with agriculture or with ic p
- « ina form which will admit of its ready transfer to ledgers;

{2) Tosecure the maintenance of uniform'ledgers (on;the plan of the Dictionary)
in all offices concerned in agricultural subjects throughout India, so that
ceferences to ledger entries made in any report or publication may be readily
utilised in all offices where ledgers are kept;

(3) To admit of the il in ient form, of inf ion on any subject

d with or ic products to officials or cther persans
interested therein

{4) To secure a connection between all papers of interest published on subjects

relating to economic products and the official Dictionary of Economic
Products, With this object the information published in the Ledgers will
uniformly be given under the name and number of the Dictionary artitle which
they more especially amplify. When the subject dealt with has not been
taken up in the Dictionary, the position it very possibly would occupy in
future issues of that work will be assigned to it.

To facilitate the preparation of an index to THE AGRICULTURAL LEDGER
the following arrangements ‘have been made, commencing with
1900 t~—

All papers published will be paged, ircespective of subjects, into an annual volume.
The annual paging will be given on the top of the pages. "But to permitof 2
ion of the classification into the various series hithertoobserved,
a further folio will be shown at the bottom of the pages, This will be pre-
served throughout each series and be continued for several years, until in
fact sufficient material in each series has been accumulated to constitute a

fair sized volume. *

Atthe end of the yeara printed index and title page will be issued, for the
annual volume, and after a period of, say, five years an index and title page
will be issued for each series. It has been found that many persons subscribe
for a certain series of papers only and do not care to receive the others,
The new arrangement, while permitting of the formation of an annual
volume, will at the same time retain the serial classification,
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——
SCHLEICHERA TRIJUGA.
KUSUM TREE OF INDIA.

[Dictionary of Economic Products, Vol. V1, S 950-958.]

Paka sceds as the source of Macassar oil.

By Davip HooPes, F. . C,F. C. 8.

Atthe instigation of Mr. L. H, Burkill, Oficiating Reporter on
Economic Products to the Government of India, an enquiry was
made 1n 1903 into the distribution and possible trade in the products
of the kusum tree. It had recently been discovered that there was
an extensive demand from abroad for the seeds, and the Forest
Department was asked to take the opportumty to ascertain from local
sources the actual uses and value of the tree.

The Inspector-General of Forests accordingly addressed the
following letter to all Conservators :—

“My attention having been drawn to the possibility of a trade
being established in the seeds of the tree known as Schieichera
trijuga which is believed to be the origmal source of Macassar ail, I
have the honour to request that you will be good enough to favonr
me with a reporton the following points :—

1. Is Schleichera trijuga found in your circle ?

2, Is any use made of the seeds at present?

3 Supposing a demand were to arise for the seed, what amount

would be avarlable, and at what approxi cost?

4. In districts where the lac insect is ex!ensxvely found wpon
Schleichera trijuga, is a trade in both products—seed
and lac—compatidle,

5. To what extert does the habit of loppmg off branches to feed
cattle interfere with the fruiting of the treei”

S. 956-958.

INTRODUC-
TION.

Enguiry by
Forest
Department.
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Paka sceds as the source of Macassar oil.

By Davip Hooper, F. ). G, F. C. 8.

Atthe instigation of Mr. I H, Burkill, Officiating Reporter on
Economic Products to the Government of India, an enquiry was
made in 1903 into the distnbution and possible trade i the products
of the kusum tree. It had recently been discovered that there was
an extensive demand from abroad for the seeds, and the Forest
Department was asked to take the opportunity to ascertain from local
sources the actual uses and value of the tree.

The Inspector-General of Forests accordingly addressed the
following letter to all Conservators e

“NMy attention having been drawn to the possibility of a trade

being established in the seeds of the tree known as Schleichera
trijuga which is believed to be the original source of Macassar il, T
have the honour to request that you will be good enough to favour
me with a report on the following points ;:—

1. Is Schleichera trijuga found in your circle ?

2, Is any use made of the seeds at present?

3. Supposing & demand were to arise for the seed, what amount
would be available, and at what approxi cost?

4. In districts where the lac insect is extensively found upon
Schleichera trijuga, is a trade in both products—seed
ard lac—compatidle, -

5. To what extent does the habit of lopping off branches to feed
cattle interfere with the fruiting of the tree?”

. 8. 056-958.
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The replies of the Forest Officers were of great value, and the
Inspector-General having courteously placed them at the disposal of
the Reporter, they have been embodied WIth other material in the
present Agricultural Ledger.  °
Schieichera trijuga, Willd.; Fl. Br. Ind. 1., 681., SAPINDACER,
Tue Lac TREE oR Kosumea; THE Ceyron Oax,
Vernacular, Vern—Xosum, kusum, gausam, HIND.;  Puvatti, KADERS, ;

Habitat,

Baru,Santarty Kot.; Kosum, kokan, koshimd,
peduman, Mar,; Kosum, kocham, kosumb, gosam,
assumar, GuL,; Komur, pusku, Goxo.; Rusam,
Uriva; Kussam, kojda, C. P.; Samma, jamoa,
gausam, kussumb, Po.; Pava, pu, pulacki, golim
buriks, pumarum, pularari, puva, Tawm.; Pusku,
posuku, pusi, may, mays, rofanga, roatanga, TevL,;
Sagdi, 'sagade, akota, chakola, Kav.; Chendala,
Coora; Puva, MAL.; Gyo, hyetmouk, kobin,
Burst.; Kon, kong, conghas, Cine,
Rusum is the Hindustani name for the Safiower plant, and per-
haps refets to the colouring matter of the lac-insect which often feeds
upon the tree.  The seeds are called paka or pacca m Calcutta,
Habitat.—Dry, chiefly deciduous forests in the greater part of
India, Burma, and Ceylon, but apparently absent from Bengal and
Assam. It1s found from the Sutlej to Nepal in the lower Himalaya,

Bengal.

United
Provinces.

Suob-Himalayan tract and Siwalicks up 10 3,000 feet, throughout
Central India, the East and West coast regions, the Deccan and
Carnatic, in all deciduous forests throughout Burma and in the low
country of Ceylon up to 2,000 feet.” (Gamble, Manual of Indian
Timbers, and ed, 195) The tree is not wild about Calcutta, bur
seeds abundantly in cultivation, and the seeds falling to the ground
come up freely. The tree may therefore be sa:d to be found over
the greater patt of India, excluding the localities : Ajmer-
Merwara, Baluchistan, Sind, North-West meier Province, Assam,
and the Andaman Islands,

The circular note sentto Forest Officers by the Inspector-General
m 1903 has resulted mn fixing somewhat more definitely the actual

ion of the tree throughout India.

Bengal—The tree occurs in Santal Parganahs, Palamou, Sing-
bhum, Angul and Pari divisions. Samples of cil in the Indian
Museum were received from Palamou and Angul divisions.

United Provinces,~It is uncommon in the Oudh Circle, but
common in the hilly sa! forests of the Gurwhal division, and .in the
ills of the Ganges division from the Ganges to the Ramganga river,

<. gzo-0588.
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Macassar Oil, (D. Hadper.)

Its occarrence is also reported from the School Circle including
Dehra Dan, bt thronghont the provinces it only grows sporadically
and is not generally found in groups.

Central Provinces.—It is found in all the hill forests of the
Berar Circle, and in all the districts of the Southern Circle, but it
cannot be said to be plentiful except in the Raipur district, and fairly
plentiful in the Bilaspur district.

Panjab.—Schleichera trijuga occurs only in the Kalesar
range, Simla division, and there only in small quantities.

Bombay.~The tree is found in the Northern Circle, widely
scattered, though not in abundance, throughout the Thana district,
Surat and the Dangs, and in small quantities in the Panch Mahals, In
the Central Circle it occurs at Khandesh and along the Ghat line of
Nasik, Poona, and Satara. In the Southern Circle itis fairly common
in the Kanara forests, and to a small extent in the Kolaba district,

The tree 1s found all aver Coorg.

Madras.—~Reports show that it is fairly abundant in Ganjam,
It is fairly Jabundant in the Rampa territory in Godaveri, but spar-
ingly in the reserved forests ; the species is also found in the Agency
tracts, including Bhadrachell: h-divisi In Coimt itis
scattered through the countey, more commonly on the banks of rivers,
It is widely cistributed in the Nudumalai range and along the
smargin of streams in the Seegar range in the Nilgiris, In North
Malabar it is found in fairly large quantities in the Begur and
Chedlik ranges, and Somth Malabar in the Palghat range. Anantipur
and South Canara produce it to a trifling extent. It is found in
small numbers in Ghat forests in the Nangemeri, Ambasamudran,
and Courtallam ranges sq Tinnevelly. There are only one or fiwo
localities in the Central Cincle, Madras, where the tree grows, and it
never attains a great size,

Travancore.~The tree occurs at the foot of the hills and on their
lower slopes, It is extensively planted along road sides, but nowhere
occurs in great abundance in & wid state. '

Burma—With the exception of South Tenasserim, Schilej-
chera trijuga is fairly plentiful inall the divisions of the Tenasserim
Circle, and it is fairly common in Pegu, From Upper Burma the
Conservator reports a faitly plentiful occurrence in the Chindwin
Valley, buta scarcity elsewhere in the Northem Circle, . It is fairly
common in many of the forests of the Southern Circle, particularly in
the Madaya and Ruby Mines forests and Shan States,

The tree is distnibuted to Java and Timor.

5. 950-958.
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sc"}";glll‘é:FRA Paka seeds a3 the source of
Mabassar oil. Macassar Ofl.

A preparation for the hair has been known since the early
Victorian era, as Macassar Qil, against which the common and old-
fashioned Anti-macassar was originally intended to protect couches
and chairs, but its origin has for many years been carefully guarded
asa secret. The name Macassar was probably derived form the fact
that the seeds yielding the oil came originally from the Malay
Archipelago, Aangkasar is a Malay term properly applied to the
name of a people inhabiting the Celebes, although it is now the name
of a Dutch seaport in the island. In the 16th and 17th centuries
Celebes was called by Earopean writers the Isle of Macacar or Man-
gasar, A recent visitor reports that after considerable enquiry he
finds that as far as he can discover in Macadsar at the present time
there is no special kind of il either produced or prepared.

Macassar hair oil is made up now atcording to many fancy re-
ceipts. In America an oil of the name is merely a solution of Ylang
Yiang oil (Cananga odorata) in Cocoa-nut oil. .
Jradeln According to the trade reports of Messrs Gehe & Co. of

* | Dresden, published in 1887, the oil of Schleichera trijuga appeared
to have recently entered into the German market under the name of
Macassar oil and was said to prove a very efficient and sumulating agent
for the scalp both cleansing it and promoting the growth of the hair.
The o1l seeds were derived from the East, but no definite information
could be discovered regarding the actual source of the seeds or the
extent of the trade in them,

Trade tn In June 1903 a firm of merchants in Calcutta sent some of the

" | seeds of the tree to the Reporter on Economic Products for identi-
fication. It was reported that they were called pacea in the verna-
cular and were brought from Orissa by the Marworess during the
months of June to September. The quantity obtainable during the
previous years had been about 150 tons a year, and it was stated that
the bulk of the supply was sent to Germany, They were recognised
ag the seeds of the Kusum tree from their characters which are des-
cribed below, and experiments were made with the seeds and oil to
confirm the results of the investigations which have been conducted
on the Continent, )

Possible Trade Sources.
Possible The Inspector-General of Forests supplied valuable information
Irade | regarding the prevalence of the tree and possible commercial sources
of the seeds.
‘The following replies were given to the question,  What amount
is asailable in your circle and at what approximate cost?”’ .
< ot0-0cB.

Sources.
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Bengal—Singbhum.—Possible yic'd per year 3,355 maunds ot Fgiuble
a cost of R1-2 to R3-4 per maund. . Sources.

United Pravinces —School Circle~The cost of  collecting
would be 3 annas per seer,

Qudn Cirele.~100 maunds at Rz per maund.

Central Circle.~1510 z0maundsata gostof 210 8 annasa seer.

Central Provinces—Northern Circle.~603 to 700 maunds o
year at Rz to R3 per maund.

Central Circle.~Rupur 13,000 maunds at 10 annas per x.n:mnd.

Bilaspur.—200 matnds. R3 cost of collecting and carriage to
the station.

Berar.—The cost of callecting would be 1 to 2 annas per seer,
every four or seven ycars, when the frai is abundant.

Bombay—Northern Circle.~Impossible to estimate the
amount of seed available. A fow tons might be collected at about
R40 per ton,

Southern Circle.—About z00 maunds of 8olbs. each could be
collected for expont in Kanara and 4 maunds n Kolaba, The cost
of collection and delivery on the railway would be between R4 and
Rs per maund,

Coorg.—The estimated outturn is 2 tons at R4o per ton.

Madras —Ganjam.—Duting an abundant year the seed could
be delivered at Berhampur at R1 per maund,

Godaveri~—Price of sced Rz a bag of 164 lbs,

Anantapur.~—200 seers could be gathered at a cost of Ry4.

North Malabar.—On alternate years, when the trees feuit freely,
40 mannds of 28 Ibs. of sceds could be supplied at 8 annas pex
maund.

South Malabar.—The estimated yield cf the circle 15 250 powas
at 6 to 7 annasa powa of 6 Madras measures,

Nilgiris.~Io to 15 tons at R3o per ton,

North Coimbatore.—500 maunds or 6 tons at R1o per maund

South Coimbatore.-~onc ton for Riso,

Tinnevelly.—3,000 measures at 9 pics per measure,

Burma—Tenasserim Circle.—200 bags equal to 6oo baskels
of seed could be supplied a year, at an approximate cost of R6-B-0
per bag F. Q. B, Rangoon or Moulmein,

i Pegu Circle,—~A mere estimate is 5,000 Ibs. a year at a cost of
six annas per maund,

Upper Burma—Northern Circle.—400 bushels could be
procured at R1-8-0 per bushel.

Southern Circle.—Large quantities would in a good seed year
be procurable, but the cost would vary greatly from place to place,

5. aga=ac8’



6.

N The Agr:';hll;}fz}l
L]

SCHLEICHERA

trijuga.

Palka seeds as the source of

Possible
Sourees of
Trade,
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In the Ruby Mines district it is reported that considerable quantities
of seed could be delivered on the Irrawaddy at R4 a basket of 13
cubic feet, and from the Mandalay division it could be delivered at
Kyaukse, Mandalay or Meiktila railway stations at R3 a basket,
It is seen that a Jarge quantity of seed is available in India, but
owing to the seed being edible, jungle trnibes would in times of
scarcity gather the fruits for their own consumption rather than for
purposes of trade. We are told by some of the Forest Officers that
monkeys and parfots are partial to the seeds, and these would have
t0 be reckoned with in many districts when estimating a crop,
A good quality of lac infests the branches of the tree to & consider-
able extent in Raipur and Bilaspur i the Central Provinces. In the
United Provinces it is occasionally found on the trees. In Bombay it 15
rare, and in Madras no lac trade is reported and no insects are noticed.
Lac cultivation is a very exhaustive drain upon any tree and is incom-
patible with the exploitation of the frut. In other words & successful
outturn of lac would mean a very poor crop of frmt, Where the
lac-insect does not attack all the trees of a district it is notun-
reasonable to expect a harvest of seed as well as lac. :
With tegard to the lopping of branches for fodder and its effect
onthe yield of fruit Forest Officers are almost unanimously of opinion
that this practice inferferes with the fruit-bearing capabilities of the tree.
It has been noticed in Oudh that trees on private lands where leaves
and branches are taken for fodder produce no seed, The fruits are
usually produced at the ends of the branches as in other plants of
the Sapindaces family, and 1t consequently follows that the custom
must seriously interfere with the yield, During a time of drought the

trees are severely loppedin the Pamjab and no fruit is available
during the year. f the lopping is done in February-March na seeds
can be expected for one or two years afterwards, but in about two
years the trees recover, In Garhwal itis said that the pruning of
small branches within reasonable hmits would probably not affect
the amount of seed produced, but here as elsewhete severe lopping
would certainly do so.

Uses of the oil and seeds.

USES OF THE| The inhabitants of the villages and aborigines of the forests uge

OIL AND
SEEDS.

the o for ordinary domestic purposes. As an illuminant and for
cooking it is employed in Bengal, Bombay, Burma, Madras, Travan-
core, United Provinces and Central Provinces, as a hair oil in the
United Provinces and Dangs of Bombay.

In the Nigitis the oll is used for anointing the body. The
sedicinal effects are variously reported as putgative (in the United

o A e
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Provinces) and as prophylactic against cholera (in Thana division,
Bombay), It {s more usual to apply it externally in massage for
theumatism (Bombay), for the cure of headache (Sambalpur, Central
Provinces), Its application in Bombay, Malabar, and Coorg is said
to be effective in removing itch and other forms of skin diseases, and
this remedy is known to the wild forest tribes. The powdered seeds
are applied to ulcers of animals and for removing maggots.

No oil is sold or exported in any of the districts.

Notwithstanding the peculiar taste of the ripe fruits and seeds they
are eaten by local tribes of the United Provinces, Central Provinces,
Bombay (Bhils and Panch Mehals), Burma (Terasserim), Madras
(Coimbatore). In Berar the seeds are regularly eaten, and largely
consumed in times of scarcity or famine,

- The Seeds,

The seeds are ovoid or rounded in shape, about five-eighths of an
inch long by half an inch broad, smooth, reddish-brown in colour,
and marked with an indented hilum at one end, One hundred seeds
weigh 57 grams giving an average weight of 87 grains per seed.
On removing the brown, brittle shell a dirty white kernel is disclosed
with white markings on the testa, One hundred parts of seeds
afford 66 parts of kernels and 34 vparts of shells, The kernels
extracted with ether or petroleum spirit yielded in the Musenm
laboratory 61°4 per cent. of oil, showing that the entire seed contains
40's per cent, of oil,

Mr, J. W, Walker of the Oil Department of the Gouripore
Company, Naihati, obtained a yield of 60°4 per cent. of a thick fixed
oil from the kernels, which is equivalent to 367 per cent, on the
s Composition of sceds and oil.

The first analysis of the seeds appears to have been made by
Dr. L. Van Ttallie [Aposk, Zeitung. (1889), 4'506], who separated
about 36 per cent, of a bultery fat, which he called the Macassar oil
of commerce. It had a specific gravity of o'924 at 15° C., melted
at 28° C.,, had an iodine number of 53, a saponification equvalent

of 219 (1 gram required 230 mgm, of potash for saponification), con~
tained g1 per cent. of insoluble fatty acids and 63 per cent, of
glycerol, The fatty acids present included acetic, butyric lauric,
arachic and oleic acids.

The next recorded analysis of Macassar oil is that of Dr, K.
Trimmel [Apoth, Zeitung. (x889), 45!8] The oil had a mehmv
point of 21°-22° C, The p ic acid was det:
and 047 per cent, obmmcd by steam dlshllauon. Benzaldehydc

S. 950-958.
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was detected in the distillate by its transformation into benzoic acid
by the action of potassium permanganate.

_ Dr. Trimmel in conjunction with Mr. Kwassiok farther investi-
gated the oil in 189t (Pharm. Zeit, May 1891, 314), after confirming
previous results the authors separated the constituents of the oil.
The fatty acids, with the exception of 3 15 per cent. of free oleic
acid, were present as glycerides. Of these in combination 70 per
cent consisted of oleic acid, and of the solid fatty acids 5 per cent.

was pa!mmc and 25 per ceat. arachic acid, the characteristic acid of
the ground- -nut.  Lauric acid was not present, and of the volatile fat
acids “only acetic and no butyric acid could be detected. Hydro-
cyanic was found in the ol and in the seeds, being determined as
©'03 per cent. in the former and a6z per cent. in the latter. No'
amyadalin could be detected in the seeds, but hydrocyanic, benzal~
dehyde and grape sugar, possibly the decomposition products of it,
were found. A small quantity of cane sugar was also separated  in
the crystallised form.

In 1893 an examination was made by Mr. R. Glenk {Amer, Journ.
Pharm. LXV, 528) of a specimen of the oil from seeds sent from
Mirzapur. The oil was described as a yellowish-white semi-solid
substance having a faint odour of bitter almonds and a specific
gravity of 0942, The oil had an acid re-acuon, and completely
liquified at 28 C. It was readily saponified by sodium hydrate
even at a low temparature, forming a white hard soap. Concentrated
sulphunc acid acqmred e redchsh brown colour on “addition of the
oil. It is soluble in chloroform, ether, bisulphate of carhon, benzene,
and the fired and volatile eils,

Dr. J. J. A Wijs examined the seeds in 1900 (Zeits. physic, Chem,
31-a55—257). The seeds of Schleichera trijuga were obtained
from the Celebes, and 6o per cent, consisted of kernels, The
kernels had the following composition :—

Water . . .
Fat + . . .
Proteids . . .
Fibreand ash .

]
S

The fat extracted by means of pctmlcum ether had the colour and
consistence of butter. The f were d
melting point (by the Lo Sueur and Crossley method), 22° C.,
melting point of the fatty acids, 52 ~—54° C.; Hehner value, 917553
saponification value (Henriques’ cold process), 215.3; iodine value

(Wijs' iodine chloride and acetic acid method), 55°0, that of the fatty
8. 950-58.
(338 )
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acuds being 589 ; Reichert-Melss! value, 9 ; acid number, 192 ; acid
number of the fatty acids, 191°2==192'0; unsaponifiable matter, 3 12
per cent. The volatle acids (acetic acid with a hittle butync acid)
were examined by the Duclaux method ; and the ratio of the solid
(45 per cent.) to the liqud fatty acids (55 per cent. with iodine value
103°2) was determined by the Rose method.

In the Indian Museum two samples of Ausum ol are exhibited ;
one was from Palamou and had been presented to the Agri-Horti-
cultural Soctety of Indiain 1845, the other was from Goomsutt and was
formerly the property of the Asiatic Society of Bengal. The oils had
high acid values of 26 and 2§, 10dine values of 129 and go 6 and
mehing pomts of fatty acids 35 and 36 respectivel;. A sample
from Angul gaie an acid value of 10 42, iodine value, 56 ; and melt-
wmz pont of fatty actd, 48. The samples had the odour of ol of
buter aimonds notwithstanding the ume they had been kept 1n the
hluseum,

Timber.

The wood 15 hard, more or less bent, strong and durable. In
colour it 1s light reddish-brown (heart wood) and whitish (sapwood).
The timber is much used for making pestles, cart wheels, naves and
axles, ploughs, and the teeth of harrows, also for rollers of sugar
mulls and of cotton and o1l presses. Weight per cabic foot 70 Ibs,

A fitting conclusion to the information co ntamed in the report
will be found in the following note on the tree drawn up by the
Inspector-General of Forests :—

“The tree 1s only of local value at this moment. Before the intro-
duction of the 1ron roller cane mills there was a very large export of
the timber for sugar presses for which purpose its hardness and
toughness swits admirably,  Since that time, however, although the
seeds are used for o1, the twigs for lac feeding, the flowers for dye,
1 believe, sometimes, the chief value of the tree has been lost, I
have no doubt that these persons who use the oil do so because it
happens 10 be to them the cheapest available, but not for any special
quality,””

COMPOST-
TiON.

Timber.

Conelusfon

S. 950-938.°
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PHASEOLUS LUNATUS.

(LIMA OR DUFFIN BEAN.)

[ Dictionary of Economic Products, Vol. V1, Pt. 1, pages 489-492.)

A report on the Chemical cxamination of the beans, by WyNDHAM
Oynstan, F.R 8, Director of the Imperial Instilute, London.

The following information on this plant, gathered since the article
on Phaseolus tunatus was written for the Dictivnary of Economic
Products, will be of some interest as an introduction to Prof.
Dunstan's report. |

Phaseolus lunatus, Zi#zn, Lima or Duffin Bean.

Vern.—Kursumbulle-pullie, Hind ; Bimbur-butli, ma, Beng;
Tik-bit-zim, kerow-simbi, lum takbt, Sikkim; Kafaridabooa mak,
bangala mak, uraki, Ass.; Udadyaweh, Ali Rajpur; Pegyi, pegya,
pe-ta-la, pe-saulagu, Burm ; Koro-mas, Juva.

Habitat.—The Lima bean is said to be indigenons to South
America, but it has long been cultivated in most of the warmer parts
of the earth, Bentham refers to wild specimens from the Amazon
basin and central Brazil. 'They belong specially to the large variety
(macrocarpus) which abounds in the Peruvian tombs of Ancon,
It was probably introduced into Guinea by the slave trade and
spread thence into the interior and coast of Mozambique, It is cul-
tivated nearly thronghout tropical Africa. However, Schusinfurth
and Ascherson do not mention it for Abyssinis, Nubia, or Egypt,

In India it is found in Assam, 'Eengal, Durma and the Panjab.
It is a scanty bearer on the hills and plains of the United Provinces,
and is not an established garden crop. It grows in Southern India,

but is rarcly met with,
- P, 4180-40>2.

Habitat,
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It bas long been cultivated in Australia where it is known as
the Dwarf or Bush Lima bean, In 1896 it was introduced into New
South Wales from the Tonga Islands, and is known as the Tongan
bean. It climbs to the tops of shrabs and trees and forms a pretty
vine for covering trellis or ont-houses. An interesting paper on the
cultivation of the Bush bean will be found in the Agriculiurel
Gazeite of New South Wales, Volume 1II, Part 11, 1892, 644. The
Lima bean is also cultivated in California. Professor L. H. Bailey,
of the Cornell University wrote an account of its cultivation and uses
in 1896,

Uses.—The legumes or pods of this plant are not used as an
esculent. The ripe seed are eaten, and they should be cooked ina
similar way to haricots or broad beans, When properly served up
they are much superior to either of these pulses (Turner). It is used
as a fodder plant by the natives of the Tonga Islands, and the white
population appreciate the beans, which are cooked like French beans,
or shelled like peas when nearly matured. The green pods may be
picked, and the beans shelled out and dried, and these can be used
in the winter time to as good advantage as if they were thoroughly
ripe. If these dried beans are soaked in water for some time before
they are cooked they are scarcely inferior to green beans direct from
the vine (Bailey).

In Assam the seeds are eaten, either raw or fried in oil or boiled
in water.

- Chemical Composition.

The composition of the beans is thus reprcs;ntcd. The first
analysis is that of a white seeded variety from Mysore made by
Dr. Church, in 1886; the second is that of the seeds grown in Java
made in the Haarlem Museum, Holland, in 1g00.

Mysote. Java.
133 1485

2v'00
578 36 88

. 12

Water . o .
Albuminoids » .
Carbohydrates .
Oil . .

. Fibre . .
Ash

43 366
37 338

The poisonous action of the seed has been observed for many
years and fatal effects have often followed the consumption of the
raw, beans, Van Romburgh in 1897 (Mededeelingen uits lands
plantentuin, Vol. 29, page 56) referred to their toxic nature in the
island of Réunién. Ie stated that the sced contained an amyg-
dalin like glucoside which on d ion yielded o'25 per cent.
of hydrocyanic acid. The leaves nlso gave on distillation with water
hydrocyanic er prussic acid and acetone.

P. 489-492.
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Prefesser Dunstan's report wi'l give the history of the imvestipr-
.ticos down to the present time.  The paperis entitled *—

Repest on the chemical examination of the Beans of Phascolus
funatus grown inInd.a, by Professor Wyndham R, Dunstan, M.A,,
F.RS, Director.

An investization into the causs of the occational toxicity of various
fodder plarts has beencamried on in the Scientfic and Technical
Department of the Impenal Institnte during the last few years. In
the course of this work 1t has been shown that in a number of cases
the poisenous nature of these materials 11 due to the presence of
gl which ere decomposed by zoluble ferments, also present
in the plants, with the production of prussic scid, which acts as the
poison, Fell accounts of the chemistry of a number of these
glucosides and of the reactions resulting in the formation of prussic
acid from them have been gnen in the series of papers enumerated
below, which have been commumicated to the Royal Society by

Professor VW, R. Dunstan and Dr, T, A, Henry.,
No.1. * Cyanogenesis in Plants Part 1.
The Nature and Ongin of the Poison of Zoy,,
arabscus.” lransactions of the Royal Sociot .
1901, 194 B, 515 i %
No. 2. “Cyanogenesis 1n Plants. Part 11,
The Great Millet. Sorghum wulgare”  Transaetj,
of the Royal Society, 1902, 199 A, 399. "
No. 3. “ Cyanogentsis i Plants Fart 111
On Pk ! ic Glucosig,

n
Phateolus lunatus” Pro of
Socxcl;, 1903, 72, 285 coedings of the Royal
Copies of these papers have been sent to the Ofﬁciating Reporter
on Economic Products to the Government of India, and an abstract
of No. 3 has been published in India, as *“ Commercia] Curcular
No. z of 1953,” under the title of  Lima, Duffin, Rangoon, or Paigyg
Bean—Phaseolus lunatus.” In this Circular, attention 15 dmv{n
to the desirability of ascertaining whether some vaneties of this be;
should be cultivated 1n India in preference to others, an
Reference may also be made here to the report dated the 19th

Exazizatics of tte Beazs. (W, K. Dunstan)) Pllum“
___ lunatus,

TASEOLD

Chetey
Enmlrlugx

Oeein
Polssnont
Property,

Previgy
DID!YL'

January 1903, already sent to the Officiating Reporter on Econom;,
Products, giving the results of the chemical examination ap lh:
Imperial Institute of a number of samples of Indian Sorghum
vulgare, from the same point of view.

The first specimen of the beans of Phaseolus lunatus examin.
ed at the Imperial Institute came from Mauritius where the Plant
is grown in a practically wild state and used as a green Manyre,
A number of cases in which cattle had been poisoned as the Yesuh'
of eating the plant had been recorded in Dauritius, and in 1848

Sor,
vulﬁ'}"

Mr, Boname, Superintendent of the Botanic Station in the -
’ [ ~JN
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showed that the whole plant produced prussic acid when ground up
in contact with water, the largest amount of the acid being obtained
from the seeds, and that the toxicity was due to the formation of
this substance, )

The results of the investigation of the Mauritins beans at the
Imperial Institute may be briefly summarised in the statement that
they were shown to contan a cyanogenetic glucoside, to which the

glucoside.

‘White seeds
preferred

Purma
beans.

name phaseol fn was given, and an enzyme probably identical
with the emulsin of almonds, It was further shown that when these
two substances were brought into intimate contact, e.g., by grinding
the beans with water, the glucoside was decomposed by the enzyme,
yielding acetone, dextrose and prussic acid. The amount of prussic
acid so obtainable from the Mauritius beans varied from ooy to
o'0g per cent. by weight, the largest quantity being found in the seeds
having a dark purple-coloured testa and the smallest amount in those
having a pale cream-coloured or almost white testa.

Phaseolus lunatus is generally stated to be indigenous to
South America (whence the name Lima-bean by which the white
bean, apparently p d only by fully cultivated plants, is
sometimes known) but it has been introduced into most tropical and
sub-tropical countries and is widely grown for edible purposes
throughout the East Indies,

In partally or wholly culiivated forms the testa of the bean is
either pink with a few purplish spats, pale cream-coloured or even
quite white, These forms of the bean are undoubtedly less poisonous
than the almost wild type grown in Mauritivs, but even with the
cultivated varieties cases of poisoning d and ion has
been directed to thewr toxicity by various authors, thus Watt,
Dichonary of Economic Products of India, Volume VI, I, 187,
states that “ It is well to remember that this species sometimes
exhibits markedly poisonous preperties,” and Church, Food Grains of
India, page 155, says ¢ “ This is one of the species of Phaseolus
which sometimes exhibit marked poi: properti t is desirabl
that great care should be taken in selecting for cultivation only the best
variety of Lima-beans. The large oval white-sceded kinds with,
at the most, a brown or black mark at the hilum are preferable to
those with flattered rather uniform seeds having blotches of red or
veinings of black.” -

Whilst the investigation of the Mauritivs beans was in
progress at the Imperial Institute there were imported into
this country from India large quantities of beans ariously
described &s Rangoon, Burma or Paigya beans intended for use In
preparation of feeding-stuffs for cattle, Samples of these beans were

sent 10 the Impersial Institute Ly a number of firmsin various parts
P. 489-402.
{ 244 )
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of the country with arequest for information as to their identity and
their scitability for use as a feeding-stoff,

These beans closely resembled those produced by the semi-
cultivated forms of Phaseolus lunatus, the testa varying in colour
from white to pale pink with 3 few purple spots. They were
chemically examined and it was found that the white beans, which
wete as 2 rale present only in small quantity, yielded no prussic acid,
whereas the coloured ones yielded from 0 004 to 0'009 per cent. of
the acid. Plants were eventaally grown from some of these samples
of Burma beans and were identified as Ph lus |

Preliminary of these i igati on R beans
were published in the  Bullctin of the Imperial Institute,” Volume 1,
1903, pages 16 and 115, and, 1n these articles attention was directed
to the fact that although the amount of prussic acid obtainable from
the coloured beans was in most cases probably msufficient to be
dangerous to cautle, yet in view of the fact that the amount of the
acid formed varied with different specimens of seed, 1t seemed
desirable that the use of this material as a feeding-stuff should be
attended with caution unulit had been ascertained precisely under

what conditions it was poisonous.

In the meantime application had been made in a letter, dated the
18th Pecember r1gor, tothe Reporter on Economic Products to the
Government of India for authentic samples of the beans of
Phaseolus funatus grown in India so that the investigation carried
out with the Mauritius beans might be repeated on this matesial, In
compliance with this request a sample of these beans was sent to the
Imperial Institute by the Officiating Reporter on  Economic Products
under cover of a letter (F. S, 2987—144), dated the 11th December
1902,

! This sample was examined in the Scientsfic and Technical
Department of the Tmperial Institute and gave the following results.

Description of sample.,

The sample was labelled “ Phaseolus lunatus beans from
Pokakku District, Burma.” The beans were light brown in colour
with a few purple spots and closely resembled the Burma or Paigya
beans imperted into this country-

Results of Chemical Examiénation.

‘The amount of prussic acid yielded by the beans was determined
by grinding them into a fine powder and extracting this with alcohol,
in which the glucoside is soluble and the enzyme insoluble. The
alcohol was then distilled off and the glucoside, left in the residge,
was decomposed by boiling it with hydrochloric acid. The prussic

Chemical
Examinsation.

No polson in
white beans.

A food for
caitle.

Indian seeds,

From Buppy

P. 489-492. |
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mean of a number of experiments carried out in this way that this
sample of beans yielded 0'099 per cent, of prussic acid, Along with
the acid, acetone was invariably found in the distillate, and the
stmultaneous presence of both these substances left little doudt (hat
the seeds contained phaseolanatin,

General Conclusl and X dati

These_results show that although the seeds of Phaseolus
funatus, as grown in Burma furnish less prussic acid than those
produced in Mauritius, they still yield a sufficiently large proportion
of this poison to render them undesirable for consumption, at any rate
in the raw state,

Tt has been urged that the quantity of prussic acid produced by
these semi-cultivated varieties of Burma besns is so small that they
may be regarded as innocuous. It is impossible to say without
actual trial whether the continuous consumption by animals of
material yielding a small amount of prussic acid would be injurious
or not.  Apart from this difculty there is the possibility of great
variation in the amount of prussic acid produced by these beans.
Experience with the Mauritius beans has shown that the amount of
prassicacid obtainable may vary widely, and in the more limited expe-
rience with the Indian beans similar variations have been observed.
Since the cansesof these varlations are at present unknown and
therefore uncontrollable, it is possible that as the result of some slight
changein the method of cultivation or under gbnormal climatie
conditions, the quantity of prussic acid obtainable from these semi-
cullivated seeds from Burma might give rise to amounts of the polson °

ding with those obtained from the light coloured Mauritius
varieties, a3 tathe toncny of which there can be no question,

The Indian trade in leguminous seeds suitable for feeding-stuffs
is already large and is steadily increasing, and it is therefore necessary
for those concerned in the export of these commodities to exercise
care in selecting new grains for export.

It is obvious that much harm would be- done to this branch of
Indian trade if by any chance consighments of poisonots beans were -
exported and distributed in the ordinary way.

It seems advisable therefore that if possible the cultivators of
this material for esport should be advised to cullivate the perfectly
white beans rather than the coloured varieties, which are now shown
1ot to be above suspicion,

P. 489-492. -
246 )
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Nitrification.

Temperature.

Holsture.

Oxygen.

Darknass,

Poland, Hungary, Italy, Turkey, Burma, Tibet, Turkistan, Sumatra
and Brazil. In each of these countries earths occur which are rich
enough in saltpetre to pay the cost of working. Inall these places
the nitrate of “potash appears to have resulted from the decomposi-
tion of organic remans, and is found chiefly on the sites of former
habimions. The wa!er of we]ls in crowded cities usually contains
ing from the soil and subsoil being
contaminated with sewage and other nitrogenons argamc matter.
The nitrification occurs in the surface soil in contact with air and in
the presence of an alkaline base such as ime, magnesia, potash, or
soda. Usually there is enough carbonate of lime in soils to promote
the action. Schlossing, performing some careful experiments in
this subject, found that ammonia mixed with moist loam changed
completely into nitrates in & fortnight. The processes of nitrification
are caused by microscopic organisms termed bacteria or bacilli. One
class of bacteria, according to Winogradsky, converts the ammonia
into nitrous acid and are called nitrous ferments, and the other
changes nitrous acid into nitric acid and are termed nitric ferments.

The following are some of the more important conditions favour-
able to the work of the nitnifying bacteria :—

(a) Zemperature~The formation of mtrates becomes active at
54° F., and 1ncreases as the temperature rises above that
point until it reaches 98° to 99° when nitrification is at its
maximum, Under snitable conditions, other things being
equal, 10 times as much saltpetre can be obtained at g9°
asat 54°%

(8) Moisture.—\Vater is indispensable in the formation of nitrates.
Drought will retard the process, and severe drought stop
it. Absence of rain for two or three seasons in certain
Panjab saltpetre districts has caused a short supply.
Water conveys the potash and lime bases to the scene of
action where the bacteria areat work. It holds salipetre
and other salts in solution, and as it evaporates throughout
the hot season brings these salts to the surface of the
soil.

© Or)gm—ls essential, hence air must gain free admission to
the suface soil as the process goes on. In the refinenes
the caking mud cavsed by throwing the dissolved by-
products on the earth is broken up to allow of sufficient
alration.

(d) Darkness—Is believed to be favourable for the formation of
saltpetre.  In manafactory yards in India the nitre carth Is
Lept in sheds ; this Is not only to keep off the rain but the

S. 681-704.
( 184 )






20 The Agricultural
SALTPETRE, A Report on the Manufacture and Composition
’:‘:,'ff,‘,’,’ goes on in the warm moist surface soil, to which conservancy

Composition
of nitrous
earth.

refuse and other nitrogenous organic matter has been added. The
soil’s natural supply of necessary inorganic bases is increased by the
people throwing fuel ashes outside their dwellings. During the dry
season, commencing in November, the soluble products of the nitri-
fying bacteria rise to the surface by capillary attraction. This nitrous
earth differs from the white re% efflorescence so commonly seen in
the United Provinces and the Panjab. It is of darker colour, and if
scratched with a nail or knife white specks of nitre crystals are visible
to the naked eye, and the earth, if placed on the tongue, has a cool,
saline taste, This incrustation with the sonl lo the depth of half an
inch is the nitrous earth or / tiorm of Indian ssaltp
manufacturers

Analyses of the nitrous soils of the Hathwa Raj, Benval were
made from month to month from February to May and were found to
have a similar composition. This indicates that in this district the
constituents remain the same during the continuance of the_dry
weather. Another series of analyses was made of soils taken at
various depths immediately after the rainy season. A complete
analysis being made of each sample, it was shown that the soluble
salts, of which potassium nitrate was the most abundant, existed in
a larger amount above 6 inches below the surface of the earth.
‘The nitrates rise to the surface after a short time, but at the depth
of 12 inches at two different sites there was no indication of
mtrates and an almost entire absence of other soluble salts, Lime
and phosphoric acid were noticesble in all the soils, but organic
matter and ammonia were in small amount.

The two sub-joined columns give the analyses of nitrous soil
from Bengal. The first was made by the author and the second by
Drs. Boekhout and Otto de Vries, of the Rijkslandbouwprefstation,
Hoorn, Helland.

Water . - - . . 903 33
Organic matter . . . . 622 5
Iron oxide . . . . 352 40
Alumina ., . ., . 3B 8o
Lime . . . . . 567 97
Magnesix . . e . 86 e
Potash . . ., , . . 187 1o
Soda . . . . . 126 17
Phosphoric acid . . . . 22 26
Sulphunic acid . . . . 97 23
Chlorine . . . . . *30 8
Nitricacd ., P . 200 d
Carbonic acid . . . . 383
Siicaandsand ., [ . €oyc 508

nm":;:t:’l:sxlpr:'gen 79 { Jodibaur}, 0'3a (Dumas), mitric mitrogen 033, albuminord

S. 681-704.
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Seventy-two samples of mlrous eanh were chemically examined.
The results are exhibited b I which discrimi-
nates between various classes of samples. The composition of the
samples is exceedmgly variable. The salt consist of mitrates, nitrites,

hlorid p of p {um, sodinm, jum and calcium,
They have an alkaline reaction, and in a few cases evolve a slightly
ammoniacal odour. The two samples, Nos. 6 and g7, from Cawn-
pore, and one, numbered 421, from Lahore, were not used for saltpetre
making but for manures in gardens. Nitrous earth is not uncom-
monly used as manure in parts of the Panjab, United Provinces,
Sind, and Bengal. The partticular samples referred to are superior
for nitre production to some others in the tabulated hst, but could
hase only been economically used locally as manure. The cost of
transport to any distance would have been prohibitive, as they only
contained about half the amount of nitrogen found in ordinary
samples of farmyard manure,

The total percentage of salts in the various samples varies from
36'22 to 149, whilst the percentage of nitrates varies from 22°57 to
*64. The true value of a mtrous soil to the saltpetre manufacturer
depends more upon the quantity of nitrates in the salts than on the
salts in the soil. An effort was made to obtain, from each locality,
samples which in local opinion were considered good, middling, and
mferior. These particular samples are grouped in the statement
collectively. Actual analysis showed that in some cases local opinion
was right, 1 other instances it was very wide of the mark, Inthe
Tight of this evidence we are led to the conclusion that the value of
nitrous earth cannot be estimated merely by its appearance.

As regards the earths from Okara in the Panjab, the local valua-
tion was right  The samples yielded of potassium mutrate—

Per ceat.
Good . - . ., . . . . 1288
Meddling . . . . . . . 6o
Inferior . . . . . . 2381

In samples from Farukhnbad, Bhawani, and Sirsa the supposed
superionty is auributable more to the abundance of the saline
matter than to the yield of nitrates. As regards samples from other
districts those which were classed as inferjor or middling were
actttally found superior to those appraised as good.

There is clear evidence that the nitrous earths obtainable in
some districts are of high value for the production of excellent salt-
petre, and are very much supenor to those found in other districts.
Fuller enquiry is required to determine relative values ina reliable
way, and also differences in value between samples of the same
districts collected at various times duting the manufactering season,

S. 681-704.
( 187 ) 74
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“ Nitrous
earth, -

Factor,
soll, 4

Samples 542 t0 558, which form the fourth group of the tabular
statement, were collected to throw light on the latter point, but the
figures are contradictory and do not exhibit any progressive increase
or decrease of value.

It should be noticed that nitrous earth frequently contains stones
and pieces of broken pots, etc., owing to the fact that it is collected
mostly from the sites of old habitations. The larger pieces are
removed by the worker because they interfere with flteration.
Samples 434 and 457 were of this class. The analyses 434 A and
457 A represent that of the finely sifted earth removed from the
coarse impurities of the original samples.

Samples 64 to 72z of the 5th and 6th groups of the statement
represent ‘ Refinery earth ™ or  Factory soil,” and these should be
distinguished from ordinary nitrous earth. The manufacturer
spreads his exhausted nitrous earth in his yard, and on it are thrown
from time fo time the skimmings from the boiling saltpetre solution,
such mother-liquor as can be spared or is supersaturated with inferior
salts, the ashes from the fire-places, and all other waste products
from the factory. These are absorbed by the soil of the yard which
is stirred to secure admixture and atration. The samples of factory
and refinery carths were obuined from these yards Someof the
samples were collected 1in the open yards, others in closed sheds.
They are naturally of variable composition,

S. 681-704.
( 148 )
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The Refining of Saltpetre. M

A saltpetre refinery consists of a large fenced yard with office and
godowns and sheds for the factory occupying sometimes several acres
of land. One portion of the yard is covered with earth smtable for
crude nitre production. When a refinery is first established nitre
earth is obtained and spread on a part of the yard. The salt from
the nitrous earth obtsined from this area is extracted in the ordinary
way with water, and the exhausted earth is spread ont on this portion
of the yard to receive the furnace ashes and nitrous by-products from
time to time. The ashes, soil, and washingsare mixed intimately,
and fresh nitre is constantly generated from the *factory soil” It
isa common opinion that such earth is better than new earth
collected from outside. At any rate it 1s a continual source of
crude nitre to the refiner, and 1t enables him to use to the best
advantage all the products of his factory which otherwise might be
wasted,

The accompanying is a sketch of a refinery at Jajmow, Cawnpore,
in the United Provinces. The yard is enclosed with 8 lgh mud
wall and gate. One portion of the yard (J) 15 covered as described
above with Junmamatti or nitre earth, At the left corner there are
two pairs of filters or kurias (KK) for extracting crude nitre
from nitrous earth. A well (W) supplies the water for this process
as well as for making solutions for the refining process. There are
four iron evaporating pans (PPPP) supported on masonty fire-
places. Here the nitre liguor is boiled. Near each pan is another
empty pan or wooden vessel to serve as a settling tank., From this
the liqud 13 transferred to the crystallising tubs (C) arranged under
the sheds, These tubs are 50 arranged that each day as two or
more are filled, two or more are emptied, and the crystals collected,
The round tubs are for making crude nitre or small refined
crystals; the larger oblong vessels are for the production of the
higher quality or kalami saltpetre. One of the most important
utensils in the refinery is a boiler or iron pan for evaporating the
liquor, The pan is from 10 10 12 feet in diameter, and costs Rz60;
if well made, one will last ten years. Itissupported on a brick~
and-chunam furnace, which is.25 feet long, 15 feet broad, and 4 feet
deep. Two sloping slides enable men to carry the crude nitre to the
pan. Inthe front is the door of the furnace. At the other end
nearest the sheds is a cistern of solid masonry or a spare pan.
Under the sheds are arranged the -crystallising vessels, which are
wooden oblong tanks 7 feet long, 5§ feet broad, and 2 feet deep,
where the nitre crystals form. '

S, 681-704,
- (g ) 81-704
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Refinfog of The process followed varies in different refineries and in different
saltpelrs

parts of the country. But as the chloride of sadium is the principal
impurity and as its solubility is practically constant, all the processes
followed are based on the varying solubility of nitrate of potassium
in hot and cold solutions,

To start a refinery, the nitre earth obtained from the factory soil is
filtered fn the two pairs of kuriar. The crude nitre sofution obtained
from these is boiled down, clarified by sedimentation and set out to
erystallize. In from six to ten days the crystals are extracted and the
residoal for or mother-liquor is then available for futare nse. Crude
saltpetre s dissolved in this mother-liquor to which sufficient
water or waskings are added to keep up the volume, The main
supply of crude nitre i3 obtained by purchase from small manufse-

turers. A well near the centre of the yard supplies sufficient water,
S. 681.704.
{ 200 )
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usually of a saline character for (he operations. When crude nitre is
dissolved in Zor or mother-liquor and the solution is concentrated by
boiling In the large evaporating pans, a dirty white granular sub-
stance known as si#/a falls to the bottom of the pan, The sit/z as it
forms is removed by means of a large iron spade fized to 2 handle
6 feet long. The si/fa thus obtained is sometimes washed and the
washings are returned to the pan. .In Behar, where stz is not
excised, it is mixed with the refinery earth, About 2} maunds of stz
is separated from each pan of liquor. At a factory near Cawnpore the
proportion of siffa was said to be 20 per cent of the crude saltpetre.

The evaporation of the liquid in the pan is continued at the
temperature of boiling water. In some factories the froth or scum,
called zag, toga, matil or phain, is removed from the surface at
this stage, in others 1t is removed after transfer to the settling
tank, After boiling for three hours, or until the liquid changes
from a dark to 2 light yellow colour, the concentration 15 constdered
complete. The hquid is emptied out of the pan by means of
an iron scoop known asa dal hung at four corners by ropes,
Two men stand on opposite sides each holding two ropes. They
deftly raise the liquid in the dal from the pan and pour it into the
wooden trough which leads it to the settling tank, Here the
hot liquid is allowed to settle for about 2 hours The scum or
zag is taken off with an iron perforated jhera, and the clarified
liquor is decanted, or syphoned off with a bent brass tube, into
one or more crystallising vats, At the bottom of the seitling
tanks is found a substance called mafiaree, which is a by-product
containing mitrates, and is accordingly carried off and mixed with
the mtrous earth jn the factory yard. The crystallising vats under
the sheds are filled with nitre hquor to about 6 inches from the
top. In the United Provinces on the surface of each is floated a
trellis work made of interlaced bamboo sticks (called atis in
Cawnpore). This device facilitates the formation of good crystals,
After seven days the bambeo frames are removed and the adhering
nitre crystals are snaken or picked off, and the crystals atthe
bottom and sides of the trongh collected into a heap and drained.
At Kheora, Cawnpore, troughs of two sizes are used. There are
some 3 by 5 feet, which require the liquor to remain eight days, and
others, 6 feet square, where the liquor remained ten days. The
larger the vessels and the longer the liquor stands, the larger and
longer are said to be the crystals, .

‘The damp saltpetre is irated with the mother-lig
adhering to it, and minute cryslals of salt,’and these must be removed
by washing before the salt is ready for the market. Plain water ig

S. 681-704.
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Refining of
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Government
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used for this purpose. Alum is occasionally used for the same
purpose as indigo blue to whiten the saltpetre. Alum is also used in
admixture with satarated nitrous liquor before it is run into the erystal-
lising vats, in order to precipi matter ip suspension in the liquid,
Bags ining the refinéd sul are placed over an empty tub
or vat which is slightly tilted to allow the liquorto drain. Cold water
is sprinkled from time to time upon the saltpetre through the open
mouth of each bag. This water trickles slowly through the saltpetre
crystals carrying with it inferior salts in solution, Some saltpetre 13
also dissolved but the loss is not great. After the washing the refined
saltpetre is spread out and dned, and after remaining a few hours Is
conveyed to the store godown.

The mother-liquor or for from the crystallising vats and all wash-
ings of the refined saltpetre, and of the settling and setting vats and
of sitfa are returned to the evaporating pans and used for dissolving
fresh crude mitre. It iz thus seen that the utmost economy is
practised at every stage of the refining processes, 9nd, practically
speaking, no mitrate is wasted,

One evaporating pan is capable of dealing with two boilings (40
maunds of crude nitre) per day, The boiling begins early in the
morning and is finished by midday. It is calculated that one maund
of crude nitre according to its quality will yield from f5 to 23 scers
(37°5 to 57°5 per cent.) of refined nitre.

The foel nsed at Hansi 13 cotton stalks, and costs Rt per day.
Atother factories other cheap fuel, such as dried castor stalks and
wild shrubs, is used.

The total output from the refinery deseribed is 3,800 to 3,000
maunds in a scason, but the output from any refinery will vary with
the quality of the crude nitre. The list of analyses indicates that
the quality is very variable.

A Govemment license costing Rso is required. The owner is
required to keep regular records of all production and purchases of
crude saltpetre, the quantity of refined salipetre produced, and of the
sitta and salt, and details of issues. Heis also required to submit
weekly returns 10 the Assistant Commissioner of Northern India
SaltRevenue. Officers of the Salt Department visit these refineries
whenever they wish in order to check the records, inspect the
premises, and see to the removal under the rules and on payment of
dety of any salt or sit/z the owner may desire to excise for sale or to
the destruction of any salt or sit/a the owner may apply to have

destroyed.  Sit/s contains a large proportion of common salt, and if
removed for sale the nitre refiner iscompelled to pay a tax of R:

a maund.

S, 681-704.
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Composition
of refined
petre.

Kothla salts
petre.

Saltpatre for
guapewde

.

The Composition of Refined J} e.

In§ I the Iyses of twenty-five samples of refined
saltpetre are arranged in five groups. The reason for grouping is °
indicated by the headings, Refined saltpetre is called by the manu-
facturers ialami shora, and the analysis shows that the native refiner
in this country with his ordinary arrngements can turn outrefined
saltpetre practically pure. The first sample on the list was perhaps
extra carefully refined. The second analysis 1s of crystals from the
same batch which were dried without washing,

The impurities present in refined saltpetre are chlorides and
sulphates of potassitm and sodium, moisture and insoluble sub-
tances.

The first twelve analyses on the list show that samples which
are refined in a reliable way are generally of fairly high standard of
quality,

The market rates are given for the next five samples on the list,
and these ndicate that the relation between quality and actual value
is fairly recognised in the case of refined saltpetre

The two last samples cf this group and the four samples of the
next group are called by refiners Au/iz salipetre, The term is
derived from filters which n Dihar are called Xo/ts. This 13 & white
salt which crystallises with a large proportion of chlorides varying in
the samples from 7°8 to 1¢°t4 per cent.  Itis made by evaporating
nitrous brine obtained from filtering the Tefinery earth. Zoror
mother-liquor is sometimes added.

The samples of the nest group were used as manure atthe
Cawnpore and Nagpur Farms, ‘They ate more akin to very good
samples of crude nitre than to refined nitre. The Nagpur sample
costs R4.8 per maund at Cawnpore and R6 per maund landed at
Nagpar, and is not dear at the price, The last sample on the st
has obviously been adulierated. It should be noticed thst the
samples used as manure this year ot the Dumraon, Siripur, and
Burdwan Farms were disunctly ernde and very dear, which proves
that buying in the bazar is more or less a lottery.

When required for the manufacture of gunpowder saltpetre must
potsess a high degree of purity, At the.Ishapur Factory where
until within the last two years gunpowder has been msde for Indian
consnmption, saltpetre « grongh *' is parchised from Bihar and further
refined at the powder factory until & crystal of saltpetre will dissolve

ina solction of silver nitrate withom producing a clovdiness. A
sample of the  grough ” bought by the Superintendent, afforded the
following snalysis :~=Insoluble <08, water 1°97, sodium chloride *69.
S. 681-704.
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Iph *04, or a ref: of 278 per cent,, leaving 9722 | Combosition

P p
per cent. of potassiem nitrate,

An advettisement recently appearing in the Government of Indie
Gasette, for a tender of 10,000 cwts. of salipetre for use in the
cordite factory 4t Wellington, specified the following limutation of
impurities :— It must contain not less than 95 per cent, potassium
nitrate and not more than o'85 per cent. of chlorides, calcnlated as
sodium chloride determined by analysis of the dried saltpetre.”

Having now shown the pature of the impurities naturally asso-
ciated with saltpetre, and after discussing the method of their removal,
it only remains to give the wliimate composition, The chemical
formula of saltpetre is KNO3, and in the absolately pure salt the
2! are combined in the following proportion :—

Potassium 38°62, Nitrogen 13 86, Oxygen 47'52=100 00

The price of refined mitre was last season Rs-8 to R6 per maund
in Bihar and Hissar, and R8 in Cawnpore, and that of extra good
quality with large crystals Rg at Cawnpore.

Sitta and Common Salt.

The Inspector General of Agriculture caused particulars to be
collected regarding the use and trade in the common salt educed in
the saltpetre refineries, Sodium chloride is a constant ingredient in
nitrous earth, and constitutes the chief impurity of crude saltpetre.
Duting the concentration of the nitrous liquor by boiling, it is
thrown out of solution in considerable quantity and is afterwards
easily divested of its impunties The cause of this deposition is
owing to the difference in the solubility of the two salts with the rise
of temperature. A quanuty of nitrous mother-liquor, saturated
in us cold state with saltpetre and chloride of sodjum, is placed in
a boiler and heated to the boiling point, a little water having been
added to it to maintain it in fall quantity while being beated. Crude
saltpetre is then thrown into it, the nitrate of potasstum is taken up
in the liqmd in solution, and the chloride of sodium with other
impurities remains undissolved at the bottora of the boter and is
removed, This undissolved matter is true s, It is composed
for the greater part of common salt mixed with other salts, earth and
nilrogenous matter. A similar substance is produced when crude
saltpetre is dissolved in mother-liquor diluted by the mixture of
nitrous brine from the refinery filters. In such case the chloride of
sodium is all dissolved, but is again precipitated when the solution
is concentrated to the saturation point of saltpetre. Removed in
admixture with earthy and other impunities this impure salt is very

S. 681-704.
{ 205 )
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sitta,
salt,
chlorides varies between 2668 and 725,
Uses,of | for preserving hides and dressing leather.

Edible salt.

centrating the mixtare.

potassicm salt,

S. 681-704.

(

2ol )

like true si#/z and is classed as such, impure and inedible saltpetre

In the tabulated analyses of fourteen samples of sit/a from the
Panjab, United Provinces, and Beagal, the percentage of alkaline

The sample (No. 486)

from Hansi, Hissar, was collected from the drain in the factory
whete it had been destroyed by mizing with earth and water, The
saline matter was recovered in the laboratory at Dehra Dun and
afterwards analysed. The separated salt contained 85°2 per cent. of
pure sodium chloride with small amounts of sulphates and nitrates.
A tax of Re a mavend is paid for excising #i#/a from refineries in
the Panjab, and in the Agra and Farukhabad circles of the United
Provinces. The fee was raised from 8 annas to Ri-0-o with effect
from 1st July 1gor1, as there was some reason for supposing that the
concession was being abused, In Hansi it is said the seiling price
is so little above the tax paid for it that it is not worth keeping for
sale, hence it is destroyed. In other places si//a is occasionally sold

It is also used for pre-

serving coarse beef intended for export to Burma, But in most
factories where impure salt is separated it is never sold to the public
but is converted into alimentary salt

To educe edible salt crude saltpetre is thrown intoa lquid
sofficiently poor m saline matter to take vp all of the sslts insolution.
When the concentration of the liquid approaches the precipiation
point of salt, it 15 removed to a seuling vat and impurities in
suspension are allowed to subside. Itis finally put back into the
boiler and further concentrated until salt precipitates and can be
remmved. The purification of sitfa (impure salt) is genenally
effected by dissolving it in nitrous brine. The solution is clarified
by sedimentation in the settling vat, the clear liquor is returned to
the boiler, /or or mother-liquor is added, and salt is educed by con-

A Government tax of Rt-8 has to be paid by the refiner for cach
maund of common salt made in his factory, and it is sold at the rate
of Rt-9 to Rg-12 per maund.

A tsble of analyses, Statement IV, is appended showing the com-
position of sitts. The following table, Statement V, gives the
analyses of fourteen samples of 4772 made by Dr. J. Walter Leather,
Agrticoltoral Chemist4o the Government of India. It will be noticed «
that in some instances a large proportion of the chlorlde exists as 2
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STATENFNT IV.=Analyses of Impure Salt (Silta).

Reguter No.

of sample in §

t:z t's‘mcz n‘l M I\Ilka- Sodiam| Nlllt"ﬂ Josel
the Agriculs o e [Pg 1. ) &R nsolas

toral Chemist Source of Sample. tare. | Chlo- | 395 | other | ble,
tathe Gor. rides, | P3| ealts.
ernment of

386 Jajmou, Cawnpore .| 280 | 7100 | Go {1360 [ G20

301 Kheora (1), Cawnpore .| 540 |58'50 | 4'93 {2907 | 2'10

397 w ) . .| 190 {5793 | 7'61 1866 {1390
428 Etah . . .| 720 31712 (1143 | 27°54 | 2°Bo

453 Muttra . . | 760 |6468 | 792 [17:70 12220
486 Hansi, Hissar . J 330 |8520] 466 | 683
666 Hardor, R1-2 . .| 570 {5992 | 341 (26777 | g20
630 Farrukhabad, Ri-z .| 280 7000 | 586 (1703 | 460
21 Okara, Panjab . L] 700 | 7250 | 364 | 1476 | 2710
731 Bhawani, Panjab . .| 610 5016 |19°23 {13'90 | 260
739 Sirsa, Hissar, Panjab .| 760 4088 {1680 |2112 460
746 Shahpur, Panjab . .} 620 |7068 | 412 | 1650 | 250
757 Lalgani, Saran . .| 940 {3016 1876 [20'08 | 1269

773 Ramchandarpur, Muzat- | 780 (2668 3821 [19%38 | 790
farpur.

S. 68179
( 207 ) 704.
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In Statement VI the analyses of twenty samples of refinery or sa Saltpetro

petre salt are shown. The samples were obtained from Northern
India and Bihar. The percentage of chloride varies from 6944 per
cent. in an it sxmple from Sewan to 97°2 per cent, ina sample
obtained from Montgomery, Panjab. More than halfthe samples
contained over g0 per cent. Some of the samples are clean and
white, and the cnystals are dry and uniform. There is nothing
injurious to health in the composition of the best samples. Those
containing high percentages of nitre might be viewed, however, with
some suspicion for houschold purposes.

The actual values of certain samples were given by officers of the
Salt Department, and the analyses show that the prices vary in
accordance with the guality.

STATEMENT VI.—Analyses of Refinery Sall,

Register No. t
gl Alk !
the office of 3 jum|Nitrates
the Agricul- s Moise | ‘e [S238M 500" Insota,
oo Agricul | oarce of Sample, b s, | Sul
o the Gov- U | S fobate. | Sifr | e
eramene of

Indi

3%7 Jajmou, Cawnpore «{ 220 |35 465

302 Kheora (1) «| 7009542 | 33| 2’54

298 w2} a .| 280 loys2 | zos | Lo

426 Etah, good quality .| 180 |8520 | 302 '93

427 w inferior , ", .| 290 |7611 | 938 111

221 Muu;a[. goed qualit; o 110 19663 | 108 { 114

2 » inferior - «| 470 |78 2
652 Sewan, Saran, lz’uth{n .| r Zo ga%g 3'24 X; Z? .
653 v4o [96'43 | 48 | 169

dhulia
653 Di'r:dralpu\:: Saran, &ue| top
66 s‘hm Saran (11l
1 ewan, Saran (Illicit) .| 7°20 (6o, % P g
867 Hardm’,su erior.Rz)-xo. ;60 9'44 Sar | "ﬂgg

s 921z | ¢68 [ 210
665 »  inferior, Raz.g 340 (86'24 | 440 X
.| 3 2
668 :gzu.égistzad, superor, [ 1°90 | 935t | 1095 | 64 | ...
arukhabad, inferior .| 5'50 |82+ X g .
676 Gutwa, Ghazipur, R2-10—] ?gu in | S5z 309 ro

724 Oka'ra.Montgomcty, -2'8
o\

75t ganj, Saran +| 690 |75 3

772 Parsanni, Maozaffacpur o glg 82 gg: gég i

774 Mankapur, » (llat)| 280 g 3
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In 1859 a duty of 3 per cent ad ralorem was imposed on the | Trade
export of salpetre. This light tax did not affect the trade prejudi-
cially, though there was some rise in price. In t860-61 an export
daty of R2 was levied and this was maintained until 1864-65. This
heavy duty was severely felt, and in consequence of ws imposiuon,
prices rose considerably, and the trade declined. In 1865-66 the
duty was rednced to one rupee per maund, and this was folloned
next year by a reversion to the 3 per cent. ad valorem yate. In the
following year (:867-68) the duty was entirely removed, but the
trade was unable to recoser from the effects of the high rate of
duty levied during the six years from 1860-61 to 1865-66 The
failare of the trade to recover its former position was probably due
to the fact that the high prices imparted a stimulus to scientific
enquiry for substances which might supersede the use of natural
saltpetre, and this led to the production of saltpetre artificially from
the decomposition of sodium nitrate and potasstum chloride. Again
the manufacture of high explosives such as cordite has largely
tended to depress the use of black powder i warfare, sport and
blasting.

Under these ci es the Indian saltp trade has held | Artiflclal
its own better than might have been expected. There has been satepetre.
a decline in the export during the past few jears, but the trade is
subject to fluctuations and a revival is possible at any time,
The Director General of Statistics 1 g0z pointed ont that the
Indian market is affected favourably or unfavourably by the fuctua-
tions in the artificial saltpetre trade to which it responds. If the

petition of artificial sal dd not exist, the Indian trade
would be steady and progressive despite the excise systers. It has
been remarked that the Indian trade has been depressed within recent
years owing to the increased use 11 the United Kingdom and
Ametica of bone manure which seems to be taking the place there of
nitrous But this explanation 1s not lusive,

In the Far East the exports of Indian saltpetre to China have
grown steadily up during the same period. In Japan, however,
owing to cheap freight and the fact that German artificial saltpetre
is admitted at half the rate of daty than the Indian commodity has
to pay, the exports from India during the quinquennial period 1896-
97~—1900-01 bave fallen from 246 to 61 tons,

The total exports of saltpetre from British India during the fve
years ending with 19co-01 amounted to 2,055,267 cwt., while the
registered production for the same period in Northern India and
Madras was 2,046,899 cwt. (2,786,058 maunds). Even allowing for

S. 681-704.

Effect of
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By-produtts. Other By-Products., B
Except sitta, and the common salt made from it, the by-produbts
of the refinery are not of very great importance, The scum ' which
forms on the surface of the boiltng mtre liquor is called by various
names, such as zag, 20ga, mail, and phain, Samples of this product
from Kheora and Hansi have been examined, and they have been
found to consist chemically of i g and calcium
salts, combined as chloride, ulphate and nitrate. These salts were
combined with organic matter derived from vegetable débris ; the
scum s & mistare of crystalline salts and vegetable or organic
remains, It contains nitrates mostly of calcium and magnesium.
The two samples were composed as follows 1—
Kheora, Hansi
Water . . . . . . 390 540
Loss on igaition . . . . 2085 22°10
Sodwm chloride . . . . 5197 3528
Sodium sulphate o . 457 329
Nitrates of potassium, calem and
magnesium . . .. 187 33'93
100'00 100°00
Mattiaree. Alattiaree is the Hansi name of the deposit left at the bottom of
the setthng tank when the nitre liquor has been .decanted into the
crystallising vats. This consists for the most part of sulphate of
calcium, chloride and nitrate of p i calcium and mag
Mattlar. Mattiar in Bihar is the name of the residual mitrous earth left
after the process of leaching.
Trade. Trade.
As xegards the trade in sahpeue the subjoined !abulaled statement
of 1 iled by the C i Northern
Indm Salt Revenue, shows what the exports from India have been
during the past 5o years
ng he Fast 50 Average annual Average value
etport, cwh per cwt,
. R oa p
1853-54—1857-58 . 606,624 7 13 1
1858-59—186s-63 . . 631,281 0 7 7
1863-64—1867- 68 . . 417,805 st 8 3
186‘%69—1872-73 . + 464,253 8 15 2
1873.74—1877-78 « . 454,005 9 2z 2
1878-79—18: . 399,839 9 o 7
1883-84—18! . . 425,045 9 6 =z
1538-89 —1892-93 . . 8t5,107 9 9 11
1393~95—-89795 « ., 408,585 it o 8§
8-99—1902.03 . « 374810 9 15 ©

S. 681-704.
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In 1839 8 doty of 3 p2r cent of vaferm was impesed en the
export of sslpee, This Light tax & not affect the teade prejudic
cially, though there was some nsein price,  In 186261 an cxpest
daty of Rz was Jevied apd this was mantained eofil 186163, Thds
heary daty was severely felt, and in contequence of iy Imposiion,
prices tose conniderstly, and the wnade declined, In 386564 the
duty wss redaced (0 one rupee per machd, and i way follomes
next year by areversion tothe 3 pir cent. adralirem ;e Inthe
following year (1§67-08) the duly way entirely removed, bt b
rade was unable to recover trom the effechy cf e high nwe of
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daty lesied during the six years from 156061 10 139555 The
Sailure of the trade to recover s former portion wan probably deoe
to the fsct that fhe high prices imparted a stimotns to scientife
enquiry for sebstances which might supersede the ute of naend
sltpetre, and this led to the production of mitpere amfenlly from
the decomposition of sodium mitrate and potassiem ehlorde
the { of hugh expl such as cordite has hirgely

tended 10 depress the use of Llack powdet i warlare, sport and
Masung.

Agaia

Under these ci ¢s the Indian sal! trade has beld
its own better than mighs have been expected. There has been
a decline in the export during the past fesw years, but the teade {s
subject to flactuations and a revival Is possible at any dme,
The Director General of Statinties 1 1003 pointed out that lh;
Indian market is alfected favourably or unfavourably by the fluctun.
tions in.lhe artificial saltpetse trade 10 which It responds. 11 the

petition of artificial saley did not exist, the Indian srade
would be steady and progeessive despite the excise systern, It hae
been remarked that the Indian trade has been depressed wishin recent
years owing 1o the increased wse in the United Kingdom gnd

America of bone manure which szems fo be takin
i - g the place o
nitrous Bt this explanalion is not ¢ 2 here of

In the Far Eastthe expous of Indian salipetre 1o
growa steadily up during the same pen'od.pcln japaslmt?:w:\?:
owing to cheap freight and the fact that Germaa miﬁdii galy; u'
is admitted at half the rate of duty than the Indian nammodilml .
{0 pay, the exports from India during the quinquennial periad fe mGs
97-~1900-01 have fallen from 246 to 61 tons, o

The total exports of saltpetre from Briti
3 ritigh Ind i
years ending with 19co-ox amounted ta 20 i dunng e fve

Artfielsd
asdtpeire.

! 35,267 ewt,,
;elggtend production for the same pctlod: S(,n gfort:cm \!‘{:t‘!\Ki nl:;
adras was 2,046,899 cwt. (2,786,058 maunds),  Even allowing for

{ 2¢1 S. 681-704.
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stocks held previously and for errors in registration it would appear
that the demand for saltpetre in the country is cotnparatively small,
and that the industry is regulated almost entirely by the require-
ments of foreign trade.

Sattretre | List of Leading Manufacturers of Refined Saltpetre tn the
mantfac- Panjab, the Onited Provinces, and Bihar,

1. Behari Lal, Mohalla Lal Darwaza, Post Office Farukbabad,
District Farukhabad (United Provinces).
2. Bolaki Das, Mohalla Wrightgani, Post Office Farukhabad, Dis-
trict Farukhabad (United Provinces)
3. Pirag Das, Mohalla Bakramow, Post Office Farukhabad, District
Farukhatad (United Provinces).
4. Gopi Nath Badri Das, Mohalla Ghatiaghat, Post Office Farakha-
bad, District Farukhabad (United Provinces).
5. Gokal Chand, Mohalla Khanpur, Post Office Farukhabad, Dis-
trict Farukhabad (United Provinces).
6. Gurmuk Rai Durga Pershad, Village Jajmou, Post Office Cawne
pore, District Cawnpore.
7. Baigu Lal, Village Raipur, Post Ofice Akbacpur, District Cawn-
pore {United Provinces),
8, Sham Lal, Village Hardot, Dustrict Hardoi (United Provinces).
9. Chotey Lal, Village and Post Office Khyrabad, District Sitapur
(United Provinces).
10, Bhai Lall, Village and Post Office Seramow, District Shahjahan~
par (United Provinces).
tt. Skea Naram, Village and Post Ofice’ Sirsa, District Hissar
~ (Panjab).
12, Ramji Das, Village Khaie, Post Office Ferozpore, District Feroz«
‘pore (Pangab).
13. D, McLeod, Village and Post Office Okara, District Montgomery,
{Panjab),
14, Ramnarain, Village Sohagpur, Post Office Hathwa, District
Saran (Bihar)
15. Lachmj Pershad, Village Dataganj, Post Office Chapra, District
Saran (Bihar).
16, Saligram Mehto, Viliage Devaria, Post Office Enai, District
Saran (Bthar).
17. Shelkh Mehbeab Raza, Village Savan, Post Office Savan, Dustrict
Saran (Bihar), ,
18. Kheob Lal, Village Bhatolia, Post Office Paroo, District Muzaf-
farpac {Bihar}.
19, Raikharam, Village Karnawl, Post Office Sahibganj, District
Muzaffarpur (Bihar).
20, Bhondoolal, Village Raini, Post Office Sakra, District Muzafare
pur (Bihar).
S. 681-704. .
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21, Musst, Bholia, Village Surmastpur, Post Office Chandanputti,
District Muzaflarpur (Bibar),

22 Gokhal Sabu, Village Surmastpur, Post Office Chandangutt,
District Muzaffarpur {Bihar).

23. Beharilal Sahu, Village Pursal, Post Office Katra, District
Muzaffarpur (Bihar).

24. Kewalput Sahu, Village Pursal, Post Office Katra, District Muzafe
farpur (Bihar).

25. Narain Sahy, Village Bundbu Patti, Post Office Kamtoul, District
Darbhanga (Bihar).

26. Ram Lal, Village Bundhu Patt, Post Ofice Kamtou), District
Darbhanga (Bihar).

‘27. Doma, Village Gobindpur Behia, Post Office Darbhanga, District
Darbhanga (Bihar).

28. Dwarka Pershad, Village Mow, Post Office Mow Bazidpur,
District Darbhanga {Bihar),

29. Laltapershad Jhabbu Lal & Coy. Sekandra Rao, Ahgarh,

Saltpetre as a Manure,

Nitrous earth is used as a manure by cultivators in tracts where there
is an available local supply, In Bihar cultivators employ it as a fernli-
zer in poppy cultivations In the United Provinces, cultvators utilize as
much as they can obtain for wheat, potatoes and other crops. 1In the
‘Tmnevelly District of Madras, nitrous earth is employed as a manure
for tobacco, millets and garden crops, Dr Leather in three samples
of this earth found 78, 1'o5 and 178 per cent of potassium nitrate.
Many trials of crude saltpetre alone, and in combination with bone-
dust and superphosphate, have been made at Government Expern-
menta) Farmms, At the Cawnpore Farm, twenty years’ experiments
have shown that saltpetre increases the yield per acre of maize from
740 to 1,020 Ibs. and of wheat from 1,270 to 1,710 Ibs (see N..W.
P, Bulletin No. 9 of 1900), Smmilar experiments at the Nagpur
Farm have given an mcreased yield peracre of wheat from 420 to
870 lbs Atthe Dumrgon farm, saltpetre has increased the yield of

paddy from 950 to 1,440 Ibs. per acre, and has given good results
for wheat (see Agricultural Ledger No. 10 of 1893). The best
results have been obtained from twelve years’ expenments at the
Burdwan Farm, where saltpetre has increased the yield of paddy
from 1,480 to 4,350 Ibs,, giving a profit of Rs. 105 per acre for an ont-
lay of Re. 9-4 on saltpetre. It has also given excellent resalts when
tried upon jute and sugarcane.’ Experimentsat Poo'na and Surat have
also shown that saltpetre s n successful manure forrice. Saltpetre has
thus almost umformly proved itself directly valuable as a manure
for cereal crops, which was to be expected when the average refined
S. 681-704,
(213 )

Saltpetre as
)




48

The Agricultural Ledger, 1905, No, 3.

SALTPETRE. A Report on the M; and C ition of Indian Sal

Saltpetre

as a manure.

material contains about 12 percent of nitrogen and 43 per cent of
potash, Withan advance of agricultural methods, there should be a
considerable expansionin the use of saltpetre as a fertilizer, but under
present conditions its extended use is hampered by 1ts price, the cost
of railway freight over long distances and thefact that there isno
guarantee as 10 its purity, Indian saltpetre (potassium nitrate) is
more valuable than Chili saltpetre (nitrate of soda) in various
industries, so that its price is regulated by the export trade and is
independent of agriculture,

S. 681-704.
( 214 )
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MALLOTUS PHILIPPINENSIS.
(KAMALA.)
{ Dictionary of Economic Products, Vol. V., M. 7186, ]
Other DICTIONARY articles that may be consulted :

Flemingia congesta, Vol. II1., F. 633~642.
Agricultural Ledger, No. 16 of 1808.

The collection and composition of the dye stuff Kamala, by the Officiati

Reporter on Economic Products to the Governmert of Indig,

Attention has often been directed 1o the subject of the red dye |Introductt

produced from the glands of the mature fruit of Mallotus
philippinensis, commonly known by the vernacular name of
kamala  Its use in medicine 13 now almost obsolete, and the drug
was omitted from the British Pharmacopeia of 1898, but there 15
still » favourable opinion among Indian dyers on its tinctonal proper-
ties. Ten years ago a consignment was forwarded to Messrs. Gehe &
Co, of Dresden, to ascertain the commercial value of the dye.
It was favourably reported on and resulted in an order for 20 cwis,
The gross adulteration to which Xamalais often subjected is a strong
reason for the lack of interest which it has received in the trade. A
product indigenous to nearly 2ll parts of Indiz should not be allowed
to disappear. At the reqaest of the Inspector-General of Forests
kamals was included by the Reporter on Economic Preducts in the
programme of collections for the year 1898-99, and specimens and
information were called for from the chief divisions.

The present Agricultural Ledger embraces the results of the
enquirtes collected from forest officers mn all parts of India, and
these are published together with the conclusions of the technical
researches of Mr, A, G. Perkin of the Yorkshire College, Leeds.

R M. 71-89,
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)xﬁ;;g::ssls The collection and composition
Ve;:,;g';‘_‘jf Mallotus philippinensis, Muell. Arg.; Fl. Br. Ind, V.,

¢442; Ind. Rew., 111, 150.
Tue Mowkgy race TrEE.

Syn. ~ROTTLERA TINCTORIA, Roxk, ; R. AURANTIACA, Mook, and
Am., R, AFPINIS, Hasst.: R, moNTANA and MoLLis,
Vall.,, CrRoToON PHILIPPINENSIS, Lamk.; C. PUNCTATUS,
Ix’els., C. cocciNevs, Vahl.; C, monTanvs, Willd;
C. pistans, Wall ; C. CASCARILLOIDES, Rauesch.
Vern.—Kambild, kamdd, kamald, kamild, kameld, vitin, ritld, kam-
bhal, wussantha-ganda (powder), Hinn.; Rori (Louar-
pucea}; Dhols sindur (BiRBHUM); Sinduri {DARJEEL.
Ne); Kamila, ting (kishur or késar = saffron), kamald
gurs (the dye powder), gundi, ksmald gundi, Benc.;
Kumala, sindra gundi, bosonfo-gundi, URIYA; Rora,
SANTAL ; Gangai, puddum, joggard, hibang, jerad, (also
for annatto) lassom, AssaM; Chinderpang, machugan,
Garo; Sinduria, safed mallata, NEPALS Puroa, tukla,
numboongkor, LeeCRA; Baraiburi, sindurpong, Micury
Koku, GoND; Reoni, roli, kamels (BANDA); Ruinia,
Kamels (B1sxoUR); Rori (BuNDELEUAND); Sindiria,
puroshung, rokhini, rohni, ruina, sundri, kamela, raini,
raweni, sindhari, U. P.; Rohni (Oupn); Réen, viina,
voli, yauni, vevif, KuMaoN ; Kaimbsl, Kasawmir; kamelas,
kamal, kamsla, or kambila, kahmla, kimal, kambal, kimila,
vesni, veun, riflya, P8.; Kémbarla (PESAAWAR), Pusnru;
Rawni, rori, chamay gular, ninguy, kamella, sendir,
shendur, kinké, sindhur, voru, or rori, kamela, C. P.;
kokhu kuku, sendri, kamela (MeLonaT) BERARS § shendyd,
Fkapela, kamala, kunkuma, kapil, BoMR. ; shendrsi, shindur,
MaR.; kapilo, Guz.; kapli, kapila, kamela-mavu{? pod
= pollen), thavitiai, kuran gumanjanathi kapila rung,
kapilapodi, thiruchirna mavam, Tan.; kinkuwa, kapila,
vassuntogunda (powder), vhwim-.nndun, sundra guna’x,
TeL; Kurku, 4 sarnak
Fulfchelin, Funkuma, )Eam{ay, f:snld], iamel’a, Kang; Pm-
mgam (&3 Cu.ursnr.uu NoprYLLUM), Matav; Taw-
3 hidin, pothidin, f)udmhmak
(the dye) BUrst; Tawthadis, Suan; Hamparandells,
Sive ; kapila, kampills (the red m:aly powder), re-
chanaka (Punnaga is incorrectly given in many books
as Sanskrit for this plant-see CALOPHYLLUM INOPRYL~
LUM), SaNs.; Kinbil (a word derived from the Sanskrit
;nd now restncted in India to this plant), ARAB.; Kandéld,
2ES.

Dr. Buchanan-Hamllton called the tree corunga munfi maram -
or« Monkey face tree,” becanse these animals paint their faces red
by rubbing™ “them with the fruit.

M. 7:-86
Y ( 248 )



Ledger, 1905, ve. 4

:

aALLOTUS ¥
—_ pETiprTesne
Refertnces.~Resb. FL. Irdy Ed, CR.LL 130 s Brandis, Fre, Floarr.

‘L

u

TP rrroms
Kurs, For. F1. Burevy 11, 331 2 Bedome, TLSyl2 £, 3%

Gamble Ifan. Timb., 361 ; Dals. and Gile, Pemd (B 13-,

Stewart, Pb. Pl 197 : Grak , Cat, Bomd PL, 1¢; Maree, |
Burma and its People, 513, 543, 761 Renth, 1 ’l!'t" :
3071 Hooker, Him. Journ. L3185 : Migwel, FL 1ed el
Suppl, 454 . Bheede, Hort, Mala Vot 21,24 ; Elli; n"“ )
Andhrica, 36, 86,95, 96, 68, 103, ,,.,,ﬂ,,,“,' ras!
Pharm, Ind., 203 British Pharery 167; Hoolirn Sherts

Supp. Pharm. Ind, 130 UG, Dutl, Mat. M, gy N

252, 303; Dymoek, Mat. 3ed. W. Indy 1nd £ b
Flick. and Hanb., Pharmazog, 572-516 ; Pharms-;, ~ :l 'zlt
Vol. 11T, 296, US. Dizpens, 15th E., 823, lh:; 4y
Trime Med. PL, IV 8. 236 ; 3lurray, PL, and Dey, ot

o Med. Top. Apm, 142 Irsine, Mat, 1, Sind,
:li?‘u:hanan, - B N L .lhd; Pot g3,
2042072 4 , '
son, Him L .
Bomb., 122,

301,330 T .

Tans, Beng., 18-30, buik, Lyesand lans, N.y, p g
Lnotard, Dyet, 56:58 60, 90, 125 5 Wardle, Repast om o
Dyes, 8.5 Darrah, Note on Cotton in Assam, 33 ‘ndna_..
Report on  the Shan States, 1837-88: Prof, l‘l plin,
(Specsal Report s connection mth Colonialang gt
Exkib): Kew Reports, 81, 505 Kow Of. Guizy !'tlm.
Mus of Bz Bot, 119, For. Admn. Repert Chutig.N, o thy
1885, 345 Bomb Gas, X1, 25. XV, iy 75; Lamt, Esfar:'
i1, og. Tudign Foreter, Vol Tl 24 ot vl

Distract, 15, 04, 4 enddds wisiiih, 43 ppye,

Coorgy 7,48, 4302 10y 73 111,33; Huntey, G *e ang
179, Ap. VI i Manual of the Cuddapah D,',f,;:l’a, u,
Settlerment Report of the Upper Godduery Dm".,‘ 00,
Central Provs. {Raspur Dist), 76, {Chanda Dw",‘tuza,-
VI., AgrieHort. Soc, (Old Series), IV., PL I, ’lc Y,
vi., Pt L, 27, Vil Sel, 178: XL, 314 3:. 23,
39145 XIV., 31, (New Seriesy I, 103; V1, Seb,, ;a 5 ;} ;20,
berget, Thirty-five years in the East, 337. ¢ Honig,

Habitat.—The major portion of the new Information iy e
revision has been derived from comespondence wih the FO\‘g‘:
officers in the provinces named. t
A small, evergreen tree, lound' lhmyghnut tropiesl Indiy,
slong the foot of the Him{laya from Késhmir eastwards (ascen,

3
. diy
10 5.o0m feet); all over Benzal and Burma, Singapore, and o

M. 718t
. 718
{219 ) 7186,
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Habltat,

Bengal,

Assam,

United
Frovinces.

Central
Pravigces

.| Andaman Islands; and from Sind southwards to Ceylon. Distri-

buted to China, the Malay Istands, and Australia.

Bengal.~The tree is fairly abundant in the forests of Puri and
Singhboom, but 1s scarce in other localities. A later report from
the Pari Diwision states the plant occurs in abundance in the
southern portions of the district. It grows wild in the forests.
The tree attains its greatest perfection in open situations. It
flowers and fruits heavily on lands leased to the Khonds, who clear
away all other tree growth, and carefully prune the trees every year.
On these lands the Khonds raise oil-seeds, Eleusine and Phaseolus.
But in the thick forest the trees bear few flowers and froits. The
tree attains a height of about 4o feet with girth of about 4 feet. It
flowers in December and fruits in January-February.

Agsam.—The tree grows wild on lands in Darrang above flood
level contaiming very little humus. It is not abundant. The
greatest height observed is 40 feet, with 3 feet girth, Reported to
occur in the Jorh4t Sub-Division where it is known as Assamese or
male Jarat in contradistinction to Bengal or female Jarat or Bixa
Orellana (Arnatto). The plant is not uncommon in the Nowgong
District, where it 1s found wild on das/s or high land.

United Provinces—Mallotus philippinensis is found in
great quantity throughout the Kumaon, Garhwal, and Ganges Sub-
Himalayan Forest Divisions. It is_extremely abundaunt in the
districts of Kher, Bahraich, and Gonda and less so in Pilibhit and
Gorakhpur. The tree grows wild, for the most part associated with
S4 (Shorea robusta), where it often forms a dense undergrowth.
1t prefers a porous well drained soil, and is partial to 2 large
admixture of vegetable mould, In favourable circumstances
the tree attains a height of 35 feet and girth of 3 feet.
Sowings of the tree at Bahraich by the Forest Department have more
than once failed, and it was decided in 1899 not to renew them. The
tree coppices most profusely, and is a source of some annoyance in
Sd! forests. The trec is common i the Dunj; in 2 few places,
aggregating perhaps 3 square miles, it is concentrated, and may be
said to form almost the principal species. It occurs sparsely to very
sparsely in the Sal forests, andin greater numbers in the smaller
Kokat forests. It thrives best in the lower levels, and within reach
of water, it does not do well with S4J, the shade of which is probably
keavy for it. The greatest proportions it attains as a general rule
are 4 feet in girth and 3o feet in height. Itisalso found in the

Banda District.
Central Provinces.—The tree is reported not to occur in the
Bhandara and Chhindwara Divisions, In the Nagpur Wardha

Division only one small tree was found; height 1r feet, In

M. 71-86.
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of the éye $:c¥ Razala

(D Merpeed r}_“{t:\;?f.b‘.‘
the other six divisions, the tree is found fn ezl exteny Tia
following is an ebstract of reponstarmished by Ferers Diviyr ot
Officers. Grows wild bot not In any abundance o3 the baste o
tivers and nalas, Altainsa height 0f 2510 33 feet withy o riny et
6—g feet (Balaghat). "l‘he tree iy not comon; grows w,'4
along the banks of big malar. Trees are knywa g4 Ly
as 25 ta 40 feet with & gith of 4 feet, It foweny and fron
in the cold season (Bilaspar). Very seldom met with in Chinty
It is uncommon 1 Raipur. 1t grows in ssndy il and aungs,
a height of zoieetwhhagir{h of 3feet. Not tound in abondance
in Seoni. Occursin dry soil below the hills. Trees a4 Ngh 2y
20 to 25 feet with girth of 244 rcef are met with,  Met with biere any
there throughout the Damoh District, but s nowhere very plentifal,
It occurs wild, generally on low-lying groand in the neighbonshnad
of streams and rivers, where the soﬂ' 18 usmlly of pood qualiy,
often mixed with Aunkur, and contains a fair amount of moistyre,
The height of the tree vanes from 15 10 25 feet, ang ity greatent
girth is usually 3—¢ feet. Old pollard;d trce's of E..q feetin ginh ae
occasionally found, The tree 1s a%socmcd with K7,
salicifolia) and Koha (Terminalia Arjun

famun (Bugenty

a), Found fo on}
one place in Narsinghpur on the banls of the Nerbudda

i i P River,
The trees ate far from vigorous. Height attained ig from yg 19 3
feet with girth of from 18 to 24 inches. Occars on faix!,
consisting of a deep sandy loam.

7 Tevel groyng
Ajmer,—The Extra Assistant Conservator of Fo,

oy . eS8, Abmer.
Merwara, reports that Mallotus philippinensis does

0 gTow i (e | A
forests of his division ‘ o foren
ew forests mear iy, .
njab.—Found scantly m 3 : o
the ﬁ:z:?m Forest Diwision, The geatest girth and heighy i, “\’ain, *
10 are z and 15 feet, respectively. The tree 15 found th

\pindi to about 5,000 f (m‘;ghuul the
near Rawalpindi up X eet. 1t ig
lpal:;:ifsil; the Marrgoile Reserve about 12 miles from Rﬂwa]pin(:;‘l_
It frequents the cooler aspects anfi nalas  The tree i3 not cultivateg’
The maxmum size it attawns is 15 feet hxg}} and 3 feet it
1s common along the Rdévi River toabout 15 miles above Ch‘m‘ba‘

ild as a large shrub or a sma_n tree, Is most abundan;
Gmws‘;lv 1 low hills, panicularly near rivers, and appears g thiive
w the dry, 2,020 and 4,000 feet, but is found up to 6,000 feer,
best bt_“‘;ft‘h s'nO‘ been observed to exceed 25 feet. Very Commoy
,Ils heig] a\-Tehsnl of the Rangra Distnict. Grows wild all oyer the
e e and often forms part of the ur}der;rowth on open
scr}\b forests Qne of the commonest species in the Nurpys
c{nl forests. rs up to an altitude of a hittle over 2,500 feet. T
EMEsls;Q::'SOC;“ sbypdance in the Simia Distnict. It is met yyp,
tree g 1]
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on hilly ground and in gravely black loamy soil. The greatest
height and girth observed are 30 feect and 3 feet, respectively,
Bombay,—In the Southern Circle the tree is found chiefly in
the more open jungles of the Belgaum Taluka and Chandgad Mahal.
Met with only occasionally in the Khanapur Taluka. The tree is
plentiful in places in the south-west portion of the taluka, Met
with ataltitudes of about 2,000 feet, both on hill sides, and along
rocky nala beds, which are dry for 4 greater part of the year, The
tree altains a girth of 4 feet with height of 15 to 18 feet.
(Belgaum). Found only in the evergreen belt of the Matheran
slopes, the upper slopes of the Ghats in the Karjat, Kholapur and
Nagotna Ranges, and does not grow in abundance in the district.
Met with in & wild state and almost always at or round the heads of
ravines The plant does not reach any great size in the Kolaba
Division. It is reported not to occur in the forests of the Central
Circle of Bombay.

Hyderabad Assigned Districts,—1Is fairly common on high
plateau in the Melghat Tahsil, but is rare below 2,500 feet elevation
in the Ellichpur Division. The tree is 2 small one, and never
exceeds 35 feet in height and 3 feet in girth. It reproduces
itself naturally by seed, and is not cultvated. It is found along
the Penganga River in the Kinwat Reserve, but not abundantly
in the Basim Division, The tree occurs wild in loose soil along
banks of nalas. Average height and girth 12 feet and 3 feet,
respecuvely.

fadras,—Mallotus philippinensis is found widely distributed
in the Gamsur taluk of the Ganjam District, and elsewhere in small
groups, or as isolated trees along shady water courses. It is also
found on the Ramandrug plateau in Bellary. In Ganjam it is met
with in and near the cultivated fields, it being kept a3 a standard
tree oves field crops. In Bellary, on the plateau and slopes of the
Sondar Hills, loose red soil is most suitable for its growth.
Maximum height to which it attamns about 4o feet, with girth of
about 4 feet. Not abundant, Occurs here and there in the Javadis,
Chitteris, Shevaroys and Kollimalsi Hills of the Salem District.
On the Chitteri Hills trees measuring 4 feet in girth and 30 feet in
hexght are met with. The tree occurs in abundance in the
Dy and Madi: Malai Reserve in North Coimba-
tore. It grows wild in valleys and hollows where the soil is moist.
Trees of 30 feet height and 3 feet girth are known, but the Sholagars
report that larger trees exist in the Doddasampagai Reserve.
Mallotus philippinensis is believed not to occur elsewhere in the
North Coimbatore District, It is scarcely met with in some parts

of the Vellapathy block in the south of the district. It occurs
M. 71-86.
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generally in the plains and in black soil, attaining a height of about
30 feet with ginth of about 314 feet.

In Madura Mallotus occurs chiefly at the foot of the hills and
is found up to an elevation of 3,500 fect. It is not very abundant and
is mized with such plants as Kydia, Nux-Vomica, Amoora,
and Zizyphus. In the higher regions it occurs as a straggler n
the deciduous forest, iated with A issus and teak. It is not
found in evergreen forest. The largest tree in the hills had a height
of 30 feet, bole of 10 feet, and a girth a 33 inch, At the foot of
the hills the following dimensions were observed : height 18 feet,
bole s feet, and girth 24 inches. The tree is not abundant nor yet

hrough lly. Itsfound don the Ghat
forests and the Taluks along the Ghats. The tree grows wild in
decrduous as well ag in evergreen forests of low altitudes. In the
latter it flourishes 1n spots abandoned after culti
height 20 feet; girth 2 to 25 feet.

Burma.—Kurz remarks that “ Mallotus 1s frequent especially
in the dry and low forests, all over Burma from Ava and Chittagong
down to I im and the And: ding into the hill Eng
Forests up to 2,000 feet elevation.” The tree is found very sparsely
in the Thatrawaddy District. It grows wild m moust forest, but was
formerly cultivated to a small extent. Average height 23 feet with
girth of 3—4 feet. The tree does not seem to grow i very great
sbundance. Said not to be so common as it 15 s Upper Burma.
Tt seemsto do best in moist sandy soils. It flowers in the rains
and fruits m the cold season. The tree 1s rarely met with in Prome
It grows wild in low moist localities, greatest height 30 feet, girth
4 feet, Mallotus phulippimensis s found ta the hill forests of
Bassein, Myaungmya Drviston, 10 a very small extent. It 1s found
chiefly at the foot of the Yoma hills Reported not to be known
in the Upper Chhindwin Division. It is common but is not used
for the manufacture of dye or any other product in the Myitthy
Division. Occasionally found growing wild, but no dye is obtained
from it, nor is it used for any purpose in Lower Chhindwin, Fairly
common, but not abundant in Mu. Grows to 2 maximum height of
20 feet with & girth of 12 inches. Malotus philippinensis 15
found only sparingly and of small size in Yaw Division. It Tequires

s te ** - --tv-7high mean annual tempers-
, Division except perhaps 10
] . + s fairly well represented iy

. e RITTER

Average

~ - - PRI

10 :‘he end of March, Said not to be fonnd in this Dision (Min'bu)'_

M. 71-86.
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The tree is found sparingly throughout the Katha District, It grows
wild in most forests and used to be cultivated. Maximum girth
about 3 feet, The plant is said to be very scarce in the Ruby
Mines Division, It has been found apparently wild on some old
deserted paddy land near the town of Momeik, the altitude of which
is about 500 feet. The tree does not exceed 25 to 35 feet in
height with a trunk of 8 to 1ofeet inlength and 2% to 3 feet in girth.
The plant ts not very plennful in Pyinmana. It occurs in a wild
state, scattered here and there, on the outskirts of villages and on
the banks of streams; it is also found on the sites of deserted
villages. It attains a height of 30 feet and a maximum guth of 3
feet. The seasons of flowering and fruiting of the kemala tree in
Burma correspond with those in India.

Preparation of Lamala.

The separanon of the glands from the dried capsules 15 a matter
of great simplicity, as it involves no skilled labour or special applian-
ces. In the Oudh Circle, United Provinces, the fruit is spread on
the ground and dried 1n the sun and then rubbed between the hands
or sifted in a cloth. The berries denuded of their coloured cover-
ings are thrown aside. At Dehra Dun the frut 1s collected and
dried in the sun and the red glands are rubbed off with the hand on
a pakka or cement floor, or in a bamboo basket or cloth, and after-
wards separated by being passed through a fine sieve, The frut
minus the glands is called Jarda rang by the pakaris or hill-men.
Dr. Stewart states that the capsules, after bemng allowed to lie in a
heap for a few hours, are rubbed or kneaded with the feet on the
ground to remove the powder, the broken capsules being then
separated by picking and winnowing. One man will collect a ser of
powder in a day. The process necessarily admits of much admixture
of dust, but the Bhoksas who prepare it in Kumaon deny that any
adulteration takes place, and state that it reaches the market in the
plains in a comparatively pure state,

In Berar and certain parts of the Madras Presidency the dned
fruits are collected and shaken in a cloth, a bamboo basket, or a
gunny bag, and the powder passing through is preserved. In Salem
the fruits are rubbed together in a blanket, and the red powder, which
is easily removed when dry, is collected and stored. In Coimbatore
the dye is removed from‘the fruits by placing them on a clean floor
and gently threshing them with a stick. The residue on the flcor

is then taken and passed throvgh a sieve covered with a piece of
muslin,

Some years ago in the Lahore bazar two kinds were sold, one

was in a crude state, and the other had been passed through a coarse
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cloth to free it from impusites. It is the second kind which
Baden-Powell calls rulye, a preparation contsining 78 per cent. of
colouring matler,

The work of prepating kamals, although not requiring any skil),
is laborious” an ive. The collecting of it does not
affect the prejudices of the higher caste in India, yet the industry is
almost eatirely in the hands of the more uncisilized tribes, The
Khonds in Orissa, the Savaras in Ganjam, the Bhoksas in Qudb, the
Chamars in Nurpur m the Panjab, and the Kols in the Central Pro-
sinces comprise the chief collectors, Some natives regard the
beating of damala fruits and winnowing of the powder as an occupa-
tion suitable only for women ; in Bilaspur the men refuse to collect
it, but permit their women to prepare it whenever there is a demand.

Yield. .

The amount of 4amala afforded by a tree depends upon the
size of the tree and the matunty of the capsules at the time of
collecting. A well-known Conservator of Forests has observed that
the fruit of the Bengal plant s much larger than that of the United
Provi and doubtless yields more abundant and better colouring
matter.  Some attention to the tree would also benefit the yield, and
it is known that the Khonds, who carefully prune the tree each year,
secure more produce than other tnbes, As noticed in the forest
reports, the trees gre always found m a wild state, and range in
height from 15 to 17 feet to 4o feet, so that a uniformuty of yield
isnot attained, The dye 15 washed off by the rains, and attrition of
the capsules by violent storms, or movements of animals and birds
cause a losg

The following calcalations were made a few yeara ago by Torest
Officers in three selected districts.  In Purt it was found that 70'56
sers of fruits were required to produce 1 ser of powder, this is equi-
valent to 1'41 per cent. Another experiment showed that 368
capsules yield 1 grain of dye. In Dehra Dun 1t was ascertained that

50 trees gave fruits welghing 7 maunds 23 sers, and produced 94 sers |

of kamala, which is equal to 3 chitacks per tree, of 2°93 per cent,
on the fruits, In the Bahraich Division, United Provinces, 8o sers
of fresh fruits or 56 sers of dry fruits gave 2 sers 1 chittack of
kamala, or 367 per cent,

From the Dehra Dun experiment which was undertaken with
care, one tree will yield 6 ouaces of kemala powder. In the Kangra
District, where the plant grows freely, the averagé quantity of dye per
tree 15 said to be 8 ounces. In the Pun Davision of Bengal, in Berar,
and in Salem the average yield is said to be ofe pound. Ap
estimate of much over one pound of kewals per tree, in the Jbght of
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this evidence, would be excessive, and the following large yields
probably refer to the dried fruits and not the glands. Burma 7 to
14 pounds, Belgaum 12 to 15 pounds, Kollegal 1o pounds, Madras 7
to 8 pounds, United Pravinces 3 to 4 pounds. On the other hand,
we may take as correct the small yield mn districts where the tree is
stunted and scarce: Central Circle, Central Provinces, 1 to 1} Zolas;*
Jubbalpur, “not more than two folasfrom each tree;” Hazara,
Panjab, “ only a few maskas per tree  (masha=15 grains) ; Bassein,
Berar, 2 “ mature tree yields § folas;” Prome in Burma, *'s to t0
ticals a tree 1n one year ” (3 to 6 ounces).

Qollecting areas and trade.

From a stady of the distribution of the tree it will be seen that it
is grouped or concentrated in about three or four centres where
conditions of labour render it practicable to collect amala for the
market, The chief locality isin the hilly districts of Orissa and
Ganjam, where the dye is collected by a jungle tribe called Khonds,
now called Kandhs. The Kandhs are a Mongolo-Dravidian race
numbenng 612,483 at the census of 1901, and distributed 1n Madras,
Bengal, and Central Provinces. They are a simple folk, and part
with the powder to the low country native dealers settled amongst
them for a few measures of rice or a yard or two of cloth, The
cutput of the Ganjam-Gumsur forests 1n the nosth of the Madras
Presidency 13 from 30,0000 35,000 pounds, the cost price at Madras,
including transport and delivery, is K20 to Rgo per 100 Ibs. In
Ganjam roo Ibs. of powder could be delivered at Berhampore
railway station or at Gopalpur, u sea-port town, at R12 ; this includes
seignorage, cost of collection and tramsport. In Bengal, Pur,
Singhbhum, and Jalpaiguri are idered the best places for collect-
ing the dye, the tree being scarce elsewhere -in the province. The
dye was formerly procurable in large quantities from Faman Lall Das,
of Elam bazar, Birbhum, at R13to Rig per maund. Dr. [rvine
in 1848 quotes 3 annas & pound (R15 a maund) as the price of
kamala in the Patna bazar, indicating no fluctuation in value during
the past half century.

In the United Frovinces, although extremely abundant in Qudh,
it is reported that the dye js no longer used eor exported from
Northern Inda, About fifieen to twenty years ago (1878 to 1883)
the product was leased out and large exports took place;at the
present time we are assured that no collectors of rohind berries are
found in the forests. In 188z it was said that 2,000 maunds of dye
were exported every year from the Kumaon forest division. The
Bhoksas sold the powder to dealears for 5 sers the rupee. Dehra Dun

* 180 grains=1 tola, § tolas=1 chittack, 16 chittacks==t ser (2}lbs)
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was formerly known for its damala dye which was sold in the bu:‘r
st retxil prices varging between 2 and 1oannas per ser. There is
now no trade in the dye whether from Gosernment or ramindact
forests. One range oflicer reported that Chamars take the dye free
from the latter forests, and after sifting it sell it in the Dehra bazar at
310 335 anpss per ser of & slightly bigher rate.  From an enquuy
carried out by Mr. R, G. Milward he found the cost of extraction 3 to 6
annas per ser, but the cost of collection and matenals for collection
1 areas whege the trees grow thickly was Rz ¥4 peeser.  Atthe fustance
of the Norh-West Soap Company in 1894, kamals powder was
collected in the Dehra Dun Division at 2 cost of R31.8-0 for one
maund and 754 sers.  (Commercial Cercular No. g of 1895). Tt is
£aid that 100 Ibs. could be landed at a railway stauon for Rioto R1z.
Wik systematic working, about 1,00c maunds of powder could be
produced from the Oudh Circle, but 1t would take time to arrange
for such an ontput.

The Ramala dye trade in the Centsral Provinces 1s unimportant
In the Southern Cirele the dye 1s imported from Bombay and Cawn-
pore and sold by local éumias 1n small quanuties, There is Ltile
local trade at Jubbaipur ; small supplies are imported from Cawnpore
and Northern Indi3, and sold in the bazar at R12 to R24 per maund.
Small quantities are exported to Berar and Nimar for dyeing silk.
1f a demand were to arise about 100 lbs would cost Rzo at the
nearest railway station, but only a few maunds per annum, could be
expected from the jungles, where the Kols, a wid tribe near
Sambalpur, prepare the powder.

Panjat.—The kamale tree 13 very abundant in the Nurpur
forests, Kangra, and the dye is easily collecied.  Abont 30 maunds
are annoaily exported from Nurpur, where it 1s sold more or less
adulterated at the rate of 4 sers per rupee. The cost of tco lbs,
at Nurpur 13 Riz-8, and this amount delivered at the nearest rail-
way station, Patankot, would be R16. At Amritsar it js said to fetch
R20 3 maund. Kaemale iz imported inte Rawalpindi from the
Hostarpur Distsict at the lauer price.  The tree grows 1n abundance
in the Simla forests, but the dyeisnot wsed. It is seen that the
forests of the Funjab would be equal to supplying considerable
amounts of kamala should there be a revival of the trade in India.

The Belganm Distnct in Bombay is the principal collecting
ground for kamala in Western India, About 4,000 Ibs. are collected
and g0ld locally every year st 4 to 6 annas per pound. Including
the yield of neighbouring talukas, the total outturn amennts 10 3,000
and 6,000 pounds. 'The price of 100 pounds delvered at Belgaum
railway station is Rsz-8. It is obtainable in the bazars all the

TALLOTUS
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year round. Dr, Dymock states that the average value of the

f oem V M. 71-86'



64 The Agricultaral

MALLOTUS
philippi! i
Adolteration| o sample secently submitted to the same treatment yielded 58

per cent of worthless impurities; and .
5, 10, 4, 8, 9 and 4 per cent, of purified kamala yielding 40, 35,
24, 21, 14 and 12°5 per ecent. of ash,
In 1899 the Reporter on Ecohomic Products forwarded to the
Imperial Institute selected samples of kamala received irom the
North-Western Provinces. The samples were sent through the
M"pf-'ﬁrekrl.n's Director, Professor Dunstan, to Mr, A. G. Perkin, F.RS.E, of the
Dyeing Department, Leeds, whose investigations in the chemistry
of the dye have been 5o valuable. Mr. Perkin's, paper entitled the

The collection and composition

Adudteration of the Indian Dye stuffy Kamala,
is reprinted from the Journal of the Sociely of ‘Chemical Industry, 30
June 1goo.  No. 6, Vol. XIX.

“ Kamala is the red mealy powder found an the surfaces of the
trilobed capsules of the Mallotus phillipinensis, and is employed
as a yellow dye stufi-and for medicinal purposes. Its most important
constituent is rottlerin, but in addition it contains insorottlerin, two
tesing, and a wax.

“Qwing to the frequent adulteration which kamala undergoes in
Indis, its examimation 1n this respect was suggested to me by Prof,
Dunstan, M.A., FRS., of the Impenal Institute, and four selected
samples of the dyestuff were forwarded from India for this purpose.
Ap accurate determination of the value of kamala by means of dye
trials is not possible, owing to the incomplete exbaustion of the dye -
bath, and it is therefore necessary to estimate (he ash, and more
especially the constituents soluble in ether, for to these latter the
tinctorial and medicingl efiects of the diug are due, .

« Andergon (Edin, New Phil, Journ. L. 300), who first examined
kamala, states that his sample contained 349 per cent. of water,
8'19 per cent, of resinous matter, and 384 per cent. of ash, whereas
Flackiger (Archiv. der Pharm. 1892), who examined a special
sample from Java, found but 1'363—1'488 per cent, of ash. On
the other hand, Seldler sad Wasge (Her Pharm. Ges. 1. Berlin.

1891, 80) found that the best kamala that could be procured by
purchase in England, Germany, and North America contained at
Yeast 5 Per cent. of ach, and frequently mote. Instances of adulter-
ated kamala have been previously mentioned (Journ. Chem. Soc.
1893, 63, 975), Containing 525, 564, and 464 per cent, of ash,
and some time 420, the writer received 2 sample of so-called kamala
from Sir Thomas Wardle, of Leek, which consisted entirely of
mineral matter.

¢ That various qualities are on the market is indicated by the
following varieties Which are offered for sale in & German catalogue,

M. 71-86.
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rit. ;~—Kamala pura vera, 5 per cent. ash; Kamala, 3°5 per cent. [Adulteratlon.
ash; Kamala bidepurata, 10 per cent. ash; Kamala, 18, 25, and 35 |#r. Perkin’s
papee,

per cent, ash, and kamala naturalis

Analyses of the samples received are given below :—
(a) Dye Powder, pure Bakraich, N.-W. P.

Soluble in ether . .
Organic soluble in water
Inorganic soluble in water .
Woody fibré . . .
Insoluble imorganie . .

(8) Dye Pouwder, pure, freshly collected Gorakpur, N=W, P.

Soluble in cther, . .
Organic soluble in water
Inorganic soluble in water o
Woody fibre . . .
Insoluble morgamic .

() Dye Powder, Basar, ordsnary sample, Bahrasch, N W, P.

Soluble in ether . .
Organic soluble in water
Woody fibre . .
Inorganic matter .

(d) Dye Powder, locally purchased, Govakpur, N.-1V. P,

Soluble in ether . .
Organic soluble in water
Woudy fibre . . .
Inorgame matter . .

d free from

Per cent,
5601
765
307
21°30
11'go

Per cent,
5167
81
2'51
1901
1879

Per cent,
3916
1155
2184
2745

Per cent,
77!
187
342

‘00

d

«Samples (a) and (#), though g

were ewidently nfenior in qualty to the kamala examined by
Anderson and Flackiger (Joc. cit), They contained fragments of
1

H

capsules, seeds, and other veg

demved from the Mallotus philippinensis itself. The impurity,
teing of a coarser nature than the kamala, could be removed to a

matters,

large extent by sifting {(through silk), and that the product was much -

improved thereby is shown by the following determinations :—

(a) [0)
Per cent Per cent.
Ash before sifting + . . . . 1197 21°30
Ash after sifting . . . . 879 1260
Ash in residue . , . . . 23710 3047
M. 71-86,
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1 England,

at eight per cent. Fordjeing purposes the powder should not exceed
ten per cent. of n.sh, and anythmgbe\ond this amount should be

For medicinal purposes the powder should
be of the utmost punty, and its frequent admixture with foreign
matters has probably lowered its reputation in medical cucles.  *

* Dyeing.

The process of dseing tn Belgaum is asfollows: 2lbs of silk
and 1lb carbonate of soda are placed in a vessel of water and boiled
for ashort time. Assoon s thesilk softens itis removed. Inthe
same water are then placed 20 tolas of kamala powder, 2} tolas of
jinjelli oil, 1lb. of the alum, 1lb. of carbonate of soda (i addition
tothe 1lb. previously used). This muxture 18 boiled for quarter
of an hour and then the silk ts seplaced in the vessel and taken out
after another quarter of an hour's boiling. The colour is deep yellow.

At Kollegal fullers carth and hme are used to soak the silk
before dyeing. The jinjelli oil 1s added to prevent the liquor from
frothing over when bailing.

In Burma the material to be dyed is first washed with water
in which ashes have been boiled, 'This 15 to remove any grease in the
matenial, The kamala 1s then added and the material is boiled until
it is of the desired tint. When this stage has been reached, a
lile ime jurce and alum are added to fix the dye. This gives a
yellow colour. To obtain a red dye, when the above process s
finished, the materal 1s soaked in water 1n which lac has previously
been boiled,

In the Yaw Division of Burma the ashes of the plantain tree are
employed as a mordant inthe dye bath.

Messrs  Hummel and Perkin (Jmperial Inshiute Journal,
Alarck W597), find that using a dyebath without addition so dium
carbonate, 2 very feeble yellow was obtained on silk, but on addition
of sodium carbonate a full bright orange is readily obtained if the
operatjon be not prolonged ; long boiling destroys the roulerin.

The best results were obtained by adding to beiling water one_
part of hamala, and half to one part of sodunm carbonate, then
muoducmg the fabric and dyeing at the boiling point for from two
1 five minutes. The bath, of course, is not exhausted by such a
rapid dyeing process. Olher experiments showed that the propor-
tion of sodium carbonate should be from thirteen to fourteen grains
per litre of water.  After dyeing for a short time with alkali only,
the addition of alum or stannous chloride to the dyebath makes the

colour & deeper and fuller orange.

In none of their dyeing esperiments nere Humme! and Perkin
able to obtain the red orange shades of native hamala dyed silk;

M. 71-86.
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these, they think, are produced by addition of other dyes, since when ‘ Pyelng.
spotted with strong sulphuric aaid they give a dufferent colouration
from that given by fabrics dyed with kamala alone, !

The authors remark that the colours given by kamala on silk Conelusions.
are foghive to light, and since there are many artificial orange and |
yellow dyes now in use which are as easy of application and give |
much faster colours, it 15 out of the question that kamala can be- ‘
come a dye stuff of any value in European commerce. V

In 18935 A, G. Perkin contributed to the Chemical Society the » Cr!;e;:;gf;.l
following note on “A Dyemg Property of Rottlerin.”  * The method f
of dycing with kamala 15 not well understood, and is certainly rather
temartkable, for, as previously shown, the sarious constituents @t
contains are insoluble in water, It i3 not intended to enter into’ the
details of the process here, but the method essentially consists in
boiling the matertal (chiefly silk) with kamala suspended in sodium
carbonate solution It 15 probable that in the process rotilerin plays
the chuef, 1f not the only, part, and the result obtained 18 due, not
to the fixing of rottlenn on the material, but of the decomposition
products produced by the action of the sodium carborate, one of
which, as shown above, is rottlerore  Even if the material be pre-
viously mordanted, no compound of rottlerin can be fized in the
fibre, because, as already stated, the alumina and iron compounds of
roltlerin are decomposed by boiling sodium carbonate solution.
Though of no practical value, it appeared interesting to test the
behaviour of sodium and potassium rottlerin towards mordanted
calico.  For this purpose, they were suspended in water, dissolved by
the adduion of a bittle alcohol, the mordanted calico entered, and the
whole brought to the boi!  As was expected, the matenal was found
10 be dyed, yielding the following somewhat poor shades, iron

mordant, browmsh-black, alumwna, pale orange-red; and mix¢d
_ dlumina and iron, orange-brown.”

Other uses of hamala.

The red powder is said to be used by Hindu peasants in the .
Central Provinces for decorating their faces  In Berar it was formerly
used by women of the lower classes in the place of skendur to mark
their foreheads but olher plgments are now apphed to. this purpose,
T eOeabe - H »ny to be 4
reported
tther sub-
stances the powder yicided only a pale yellow or orange dye and that
of a dirty hew which was not permanent
Témber.—Gamble remarks  “The wood is of little use as timber,
but is a useful fuel,” The weight of a cubic foot ranges between

M. 71-86.
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MALLOTUS

The coflection and composition of the dye stuff Kamala.

B

Tlmber,

Seeds.

Bari.

41 2nd 51 pounds, It is reported to be used for fuel in Assam,
Central Provinces (Jubbalpur), Bombay and Tinneveily. The length
of the bole s insufficient to permit of utilisation as. squared timber
evenif desired. Itsuses in the United Provinces are for temporary
thatched buildings and foraxe handles. In the Panjab the timber
1s known to be eaten by white-ants, and is only used for roofing poles®
when no other material is available. In Kangra the umber is some-
times used for rafters, and in Coimbatore the posts for house building
are sometimes prepared from the tree, The cartmen and bullock-
dnvers of Kolaba, Bombay, employ skendrs shoots for therr driving
sticks. They say that the wood is not too hard, and the sticks do
not split up, and they last a long time,

Seeds.—The seeds, of which three are contained in each capsule,
are black or dark grey, rounded, and slightly flattened on one side.
They are about the size of black pepper. Their resemblance to the
fruits of Embelia Ribes has been observed in the Panjab where the
fusion of the baobrang for Mallotus and Jebrang for
Embelia—has existed. In Katha, Burma, the seéds groundto a
paste are applied to wounds and dak cuts.

Grashoff, in 1898, discovered mn the seeds a bitter glucoside
soluble in water and alcohol, that may be shaken out of a water
extract by chloroform,

The seeds analysed in the Indian Museum  afforded :—~Doisture,
875 ; fat, 5 85; albuminowds, 16:81; carbohydrates, 47495 fibre,
17°35; ash, 375, They are, therefore, not oil-yielding seeds as has
beenreported.

Bark.—The bark has been reported to be used in the United
Provinces for tanning leather, Professor Hummel found 65 per
cent. of tannin in the dry, powdered bark indicating an inferor
muterial, >

During some recent experiments in Rangoon, Burma, the bark
of an undetermined species of Mallosus has been found to produce
a most satisfactory tanning extract.

M. 71-86.
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The objects of TiE AGRICULTURAL LEDGER arc ime |
(1) To provide inf d with lture or with produc“‘
in a form which will admit of its ready teansfer to ledgers; etionary)

(2) To secure the maintenance of untform ledgers (on the plan of the Qldlan h::;
in all offices concerned in agricultural subjects throughout l!:dna. scatbei
references to ledger entries made in any report or publication may
readily utilised in all offices where ledgers are kept; - ot

(3) To admit of the circulation, 1n nt form, of information on anysubjec

with ag or prod to officrals ot other persons
interested therein ; R
(1) Tosecure a connection between all papers of interest published on subjects
telating to economic products and the official Dictionary of Economic
Products. With this object the information published in these Ledgers f"'"
uniformly be given under the name and number of the Dictionary article
which they more especially amplify. When the subject dealt with has not
been taken up in the Dictionary, the position 1t very possibly would occupy
m huture issues of that work will be assigned to at,

To facilitate the preparation of an index to THE AGRICULTURAL LEDGER,
the following arrangements have been made, commencing with
1900 t—

All papers published will be paged, irrespective of subjects, into an annual volume.

The annual paging will ba given onthe top of the pages. But to permit of a
continuation of the classification inta the various series hitherto observed,
a further folio will be shown at the bottom of the pages. This will be pre-
served throughout each series and be continued for several years, until m
fact sufficient material in each series has been accumulated to constitute a
fair sized volume, " issued for th

Atthe end of the year a printed index and tide-page will be &uez' lor oo
annual volume, and after a period of, say, five years an index and it e'p‘if
will be issued for each series. It has been found that’many persons su

ser re to i The -
i in seri not care to receive the others.
ibe for a certaj ies only and do t o e

new while permitting of the formal
will at.the same time retain the serial classification.
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TARAKTOGENOS KURZIIL,
(CHAULMUGRA)

[ Dictionary of Economsc Products, Vol. IV , G 381-388.]

Chaulmugra seeds of commerce,
by
David Hooper, F.C.8, F.LS.

Taraktogenos Kurzii, Kmng, in Journal Asiatic Sociely JB%R%K-S
- ENO:

Bengal, LIX, Pt.11. (1899), 121. KURZIT.

Syn.—HYpNOCARPUS HETEROPHYLLUS, Awrz.

Vern—Chaulmtgra, chauimoogra, Benc.,, Hinor, Kalaw-bin
(the tree), kalawihee, kalaw-ths (the seeds), Buew. Zoung pung,
ARARANESE,

Habitat —A large tree 40 to 5o feet high found in the | g\,

following distnicts :—EasTern-Brngar anp  Assar, Chittagong,
Tippera; South Sylhet; Lushai Hills. Burma. Arakan Yomas,
Mandalay, Pjinmana, Tharawadi, Hanthawadp, Shwegyin, Pegu,
Amherst, Mergur; and in the Andamas Islands.

History.—It seems that the inhabitants of South-Eastern Asia

THE
have for a long time been tn the habit of using the seeds of this and |[IDENTIFI.

of ane or more allied species as a remedy for leprosy. De. Dymock
states that in the Makhyan-¢f-Adwiya there isa short notice of the
seeds under the name of Chawnl mungri, and that therr use in
leprosy and other <Lin diseases is mentioned both as an internal and
external remedy. Dr William Roxburgh in 1815 defined the origin
of the seeds as Chaulmoogra odorata, and in 1829 R, Brown de

CATION

scnbed the plant under the name of Gynocardia odorata. In the | A. D. 181c,

Bengal Dispensatory published in 1842, the tree, under the former

. e G. 381-388,
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TARAKTO!

GENOS Chanlmugra seeds of commerce,

Kurzii, .

IDENTIFI-
N

SEEDS.

A. D. 1899

name, is said to be 2 native of Sylhet, and the seeds and oil were em-
ployed extensively in the treatment of cutaneous affections. - In the
Indian Annals of Medical Siiente, April 1856, it was brought to notice
as a remedy for secondary syphilis. It was first given as a remedy
for phthisis and scrofula by Dr. R. Jones, of Calcutta, in doses of
six groins three times o day. In 1868, it was made official in the
Pharmacopena of India, where an ointment is directed to be made
from the pounded kernels mixed with simple ointment. In that
work it is recommended as an alternative tonic in cases of leprosy,
scrofula, other skin diseases and rheumatism, in doses of six grains
of the powdered seed 1n pill three times a day, to be gradually ine
creased till nause2 1s produced, or five or six drops of the oil, simi-
lasly increasing the Quantity. The oil appears to have been first used
experimentally in England in the seventies. Of late years (he know-
ledge and use of the drog have spread to Europe and America, where
it appears to be increasing in favour and reputation.

Chaulmugra oil is officielly recognised in the Indian and Colonial
Addendum to the British Pharmacopeia, Government of India
edion, 1901,

‘The id: tron of the true b ! source of the chsulmugra
seed of commerce ongmated with a French pharmacist,
M. G. Desprez. During the year 1899 this gentleman made the
discovery that the seeds recened i Europe did not belong 0
Gynotardia odorata which {or neatly obe bundred years bnd
been recogmsed 8s the source. This fact was commumcated to
Lieutenant-Cotonel D. Prain, the Director of the Botanical Survey of
India, who about the same time had found that the seeds sold in the
Calcutta bazars are not those of a Gynocardia. But M, Desprez,
not going quite §0 far in his analysis and stll considering them to
belong to that genus, provisionally named the source Gynocardia
Prainii.  Colonel Prain applied to the Reporter on Economic Pro-
dncts for information on the subject, and that officer instituted an
enquiry in 1920, in Chittagong, Assam and Burma, sequesting bota-
nical specimens Of the trees )ielding the commercial seeds
Numerous samples were received, and in April 1901, Colons! Prain,
on being supplied with malerial, recognised the plant as Tarakto-
genos Kurzii, 2 species descrbed by Sir Georgs King in 1890,
Both trees grow in Chittagong and Sylhet; but while the Gyno-
cardia is found in Sikkim and the Brahmapatra valley in Assam,
Taraktogenos §s widely distributed in Burma.  As Colone! Prain
points out the name Chaulmoogra odorata has priority over the
name Gynocardla odorata, and is thercfore the correct one to

give to the tree which is the origin of the false Chaulmugra seeds.

G. 381-388.

( 370 )
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) TARARTOGENO!
Kurzii.

The florescence of the two trees may be easily distinguished.
Taraktogenos has free sepals, small petals and flowers ; Chaul-
moogra odorata possesses connate sepals in a valvately, toolhe.d or
wregularly bursting cup, petals rather large and flowers comparatively

conspicuous.
.

‘Taraktogenos Chaulmoogra
{ True chaulmugra ) odorata.

The above figures illustrate the characters of the seeds. Tarak-
togenos Kurzii seeds have a thick, firm testa; albumen copious,
firm; embryo central, straight, with large, cordate, foliaceous, 3-
nerved cotyledons, Chaulmoogra odorata seeds are obovoud,
imbedded in pulp, with large, tough, thick testa; albumen oy,
cotyledons large, flat, fleshy, reniform, usually more or less eccentric,
with radicle usually horizontal,

A description, with llustrations, of the microscopic structure of
Chaulmugra seed, by Dr Joseph Moeller of Vienna, appears in'
Pharmacentical Journal [series 3] XV. (1884), 321.

Chemical Composition —An exhaustive analysis of the oil was
made by Mr. John Moss in 1879, and the result was communicated
to the Brtish Pharmaceuttcal Conference at Sheffield (see Fear-
Book of Pharmacy, 1879, 523-533.) The oil was shown to have a
decidedly acid reaction, a melting point of 42° C., 2nd to contamn the
following constituents: gymocardic acid 117, palmitic acid 63,
hypogic acid 4, and cocinic acid 23 per cent. These acids exist
1n combination with glycerol (or glycerine) as fats, and the two former
m the free state as well.  The aerid burning taste of the ofl is said
to be due to the first mentioned acid, the probable formula of which
is Cyq Hy, Oy, with 2 melting point of 85° F. (29:5° C).

A

analysis of ch gra seed was made by E. Heckel
and F. Schlagdenhauffen in 1885 ( Journal de Pharmacie of de
Chimte, April 1st, 1885.) The [fatty matter soluble in petroleum ether
amounted 10 30°12 per cent,, albuminoids 24°2, and fixed salts 403
per cent,

B G. 381-388,
(a1 ) '
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TARA&:SZ‘;’FNOS Chaulmugra seeds of commerce.
CHEMI- A. Petit of Paris, in 1893, published a process for the preparation
Coﬁ%‘aﬂ_ of gynocardic acid, (Journalde Pharmacie ¢t de Chimie, in Year-Book
TION, | o Pharmacy, 1894, 66). This consisted in saponifying chaulmugra
By Petit. oil with a solution of caustic soda, decomposing the resulting soap
with sulphuric acid, and erystallising the fatty acids in 6o per cent.
alcohol. .
° According to A. H. Allen (quoted by T. E. Thorpe, Diclionary of
Applied Chemustry, i 43) the fat contains umbellulic acid.  This
acid is said to occur not only 1n chaulmugra oil but also in the fat of
the Californian Bay tree. The formula for nmbellulic acid is
Cq Hyg Oy, melting point 28'5, and botling point under pressure of
100 mm. 2125,
Schindel- In 1904 J. Schindelmelser described chanl oil obtained by
meiser's

analysts, | cold expression from the seeds as a firm, yeltowish mass, throughout
which crystalline fatty bodies are  distributed, It melted at 26°C,,
and remained fluid at 20° for about rs minntes. It is soluble ina
large quantity of alcohol and forms turbid solutions with absolute
ether, chloroform, tetrachlprmethane, carbon bisulphide, petroleum
ether and Ngroin, small flakes separating from the last two solvents
after g short time Its acd number was 25'04, sapomification
number 232 42, 10dine number 92 45. A 3571 per cent. solution
of the ol 1n petroleum ether showed a rotation of [q], 20°+ 10°28',
The zcetyl number of the fatty acds was zoy 8, and the jodme
number r1o'8. The author’s mvestigattons, furthermore, shows
that gynocardic acid 1s a member of the fatty acid series, Cy Hyny
0,,and that it probably has the formula Cy; Hy Oy [dpothcker
Zeitung 19 No. 36 (Day 4, 1904), 306 ).

Fower and The following abstract of a paper® on *“The constituents of
aoalysts. | chaulmugra seeds,” by Frederick Belding Power and Frank Howorth
Bornall gives the latest and most valnable results of the investiga-
tion of these sceds. The authors state that Ghavlmugra had pre-
viously been examined by Moss (Fear-Book of Pharmacy, 1879, 523~
533), Petit ( Journal de Pharmacie ¢t de Chimie, 1892, 26, 445), and
more recently by Schindelmelser (Brerichte der dentsche pharmacens
tische Gesellschaft 1904, 14, 164), but therr results differ in many
respects from those obtained by the present authors, which are as
follows :—

Anentyme The seeds of Taraktogenos Kurzil, A¥ng, contain a hydro-
sresent. | fyuc enzyme, and also an unstable compound, which reacts with the
enzyme, when the seeds are crushed, giving rise to_ hydrogen cyanide.
Numerous attempts were made ta isolate this compoand but without
success. Funther experiments will be made in this direction.

® Erom Procecdings of the Chemical Society, Vol, 30, 1504 13591374
G. 381-388.
. (272 ) -
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On expression, the seeds yielaed 30'9 per cent, of a faity oil,
which had the following constants: m. p. 22-23°: sp. gr. 0'951 at
25° and 0940 at 45°; (2)1'+52°; acid value 23°9; sapomfication
alue 213; iodine value 103°2,

On hydrolysis, the fatty oil yielded glycerol, a very small amount
of phytosterol. Cgq Hyy OH (m. p. 132°), and a mixtare of fatty
acids (m. p. 44-45°; (a)» +52°6° in chloroform; acid value 215;
iodine value 103°2), which consisted chiefly of several homologous
acids belonging to a series C, Hyqo-, O, containing a closed ring and
ethylenic linking, no member of which has hitherto been isolated
from a faity oil. The highest of these homologues present, which
was isolated 1n a pure condition, separated from most of the usual
organic solvents in ghstening leaflets (m. p. 68°; b. p. 2a7~
248° 20 mm., [elo —59°), has the formula Cy3Hg,0,, and 15 desig-

nated ch ic acid, It b with only two atomic
proportions of bromine or 10dipe.  Palmitic acid also was dentified,
and there is reason for g the pi of a near bomologue

or homologues of chaulmoogric acld but belonging to the senes
having the general formula Cy Hyp.,0, with two ethylenic Imkings.
Undecylic actd and hydroxy-acids were prmed to be absent, and,
an individual acid corresponding with hypog=ic acid could not
be isolated. The “ fynocardic acid ” of all previous nvestigators
15 believed 1o be a muxture of severa) substances.

The *“ press-cake ” yielded, besides formic and acetic acids and a
very small amount of volatile esters having the characterisiic odour
of the seeds, an appreciable amount of a neutral oily substance,
CigHyOg. (0. p. 214-215°/18 mm., sp. gr., 09066 at 16%16°
[aJo —42'4°), which is isomenc with chaulmoogiic acid; this
substance is being further investigated, as are also the seeds of Gyno-
cardia odorata.

A second paper by the above authors deals with the constitne
tion of chaulmoogric acid,

With the object of ultimately determining the constitution of
chaulmoogric acid, C;gHy,0,, a number of its denvatives have been
prepared and studied,

Methyl chaulmoograte, C;,H,"CO,Me (m. p. 22° b p. 225°
corr. {20 min., sp, gr. 09119 at 25°/25°, [2]'§" + 50°in chloroform),
was prepared by the intersction of the acid, methyl alcohol, and
hydrogen chlonde. Ethyl chaulmoograte, CyyHyCO4EL, a colour.
less oil (b. p. 230° corr./20 mm., sp. Br. 09079 at 15°/16°%, [a]* 4
50'7°), was peepared in like manner. Chaunimoogramide, Cy,H,,
*CO-NH, (m. p. 106°, (a)} 45730 in chloroform), was obwned
according to Aschan’s method (Ber., 1895,731, 2344)." Bmmodlhy-

G. 381-388,
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drochaulmoogric acid, Cy;HyBrCOH (m. p. 36—38°; optically
inactive), is formed when chaulmoogric acid is treated with hydrogen
bromide in glacial acetic acid.

Ethyl chaulmoograte absorbs two atomic proportions of bromine
in the cold, forming ethyl dibromodihydrochaulmoograte, Cy,HyBry
COGEt, which is an oil.

When chaulmoogric acid is treated with sodium in boiling amy!
alcohol, the ethylemc linking is not resolved, but there were
obtained, after fractional distillation of the product, chaulmoogry)
alcohol, CygHyOH (m. p. 36° [a), +584%) and chaulmoogryl
chaulmoograte, Cy;Hg'COyCigHyy (m p. 42%), together with un-
changed chaulmoogric acid.

The saturated acid, dihydrochaulmoogric acid, Cy,;Hg;COGH (m.
p. 73—72% b. p. 248°/20 mm. ; optically inactive), is formed, how-
ever, on reducing bromodihydrochaul ic acid with zinc dust
and alcohol, or chaulmoogric actd with hydriodic acid and phos-
phorus. By the latter process, a hydrocarbon, chaulmoogrene, Cig
Hy, (b. p. £93—194°/20 mm.) 15 also formed. Methyl dihydro-
chauimoograte, CyHyg CO;Me (m. p. 26—27°, b. p. 222—223°/20
mm.), was prepared from the corr ding acid.

Chaulmoognic acid 15 not attacked by fused caustic alkalis even
at 300°%

3\\'hen chaulinoogric acid was oxidised with cold permanganate
(1 atom oxygen), dihydroxydihydrochaulmoogric acid, Cy;ty(OH),®
CO.H (m p. 102%), was produced, but when the amount of perman-
ganate was equivalent to 4—5 atomic proportions of oxygen, formic
acid and two dibasic acids were obtained, the latter having the
formulee Cy;Hyg(COSH), and CygHpO(COGH); (m. p. 128°). The
ethyl esters of these acids were descrbed,

‘The molecular magnetic rotation of ethyl chaulmoograte very
closely approximates to the calculated value for an unsaturated ester
of the formula CogH 4Oy, having a closed ring and ene ethylenic

finking, the latter being contained in an alll group. ‘This conclu-
sion, based on the magnetic rotation, is In harmony with the results
obtained by the oxidation of the acid. -

The further investigation of chaul icacid js p ding

Commercial Samples of the Oil.

Dr. W, Dymock in 1876 (Pharmaceutical Journal (senes 3], 6,
761) drew atlention to the difficolty that was exp:rie%ced in distin-
guishing between the genuine oil from mixtores sold by the native
druggists. A standard sample of oil was made by cold expression

from carefully picked seed. This was of & pale sherry colour, threw

G, 381-388.
( 374 )
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down a granular white fat on standing, and the specific gravity was o go. COCB;IAALER-

A test for the oil was thus utilised. Twenty drops were placed ina
watch-glass and one drop of strong sulphuric 2c1d was added; on
slirring with a glass rod, a mass of a reddish-brown colour was formed
which in the course of a few minutes turned of a rich olive green.
Out of five samples tested, only one was genuine, the remaining were
supposed to be adulterated with sesame ol, solid fat and nut o1l

It has since been pointed out that the green coloration is not
peculiar to the oil but is a propesty which equally belongs to palm
ol

Having obsetved differences in the behaviour of two samples of
chaulmugra oil 0 sohents, Dr, Ed. Hirschohn procured at different
times some additional commercial samples and subjected them to
comparative examunation with three samples prepared direct from
the commercial seeds, No. 1, prepared by cold expresston; No. z
expressed warm ; No. 3 extracted with petroleum ether. These oils
when first prepared were perfectly clear, but in a short time became
turbid and granuvlar in conyistence. The odour was the same as
that of the commercial onls. The jield caleulated for the original
seed, amounted to 40°25 per cent., and amounted to 62 per cent, of
the decoriicated seeds used. The melting points of these pure ails
varied between 26° ad 28° C,, while those of the comnsercia
designated as A, and € and D ranged from 28° 10 30°% the fourth
sample B melting, however, at 50° C. The aathor describes the

solubilities of these oils and tabulates the constants, obtained by the
usual methods, as follows .—

] samples

Acid 8 sBeat

Samgle. number  aumbets o,
. 2684 205 55 99's
<« 2554 25007 968

No. 1, cold pressed
No. 2, warm pressed
No. 3, p-ether extract .

. 2114 19888 o83
EEEE I - 25307 69 7
w e e 3444 9560 339
» . . 7066 20714 880
PR <. 376 13840 964
[ Pharmacentisches Centyalblatt, 44, No. 38 (Sept. 17, 1903), 627.]

A. commercizl oif
B. »
C. »
D.

The oil-cake as a manure.

Last yexy a Caleutta irm forwarded a sam i
3 2 ple of chaulmugra oil-
cake 10 the Reporter on Economic Products for valuationasa uimure
The sample was sent to the Inspector General of Agticulture

. G. 381-388,
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who obtained the following analysis and report made by Dr. J, Walter
Leather, Agricultural Chemist to the Government of Indis ;=

Moisture

Organic matter
Soluble ash .
Sand .

Nitrogen . « . . . . ¥
Phosphorxc acld . . . . . . ‘;’33
Potash

This cake contams half as much muogen as good castor cake,
and about three-fourths as much as rape and mustard cakes contain,
Of phosphoric acid it contains also less than those cakes usually
contain and less potash than is often found. In placing a value on
this material in comparison with other manure cskes it must be
remembered that its nitrogen is very much the most important consti=
tuent for most lands. If phosphates were wanted, other materials
would be parchased  Its market value must also depend very much
on the local supply of other matenals,

Trade.

Chaunlmugra seeds are brought to Calcutta chﬂﬂy from Chittagong
and as sold in the market areof two kinds, viz, (1) mature seeds
with a brown kemel rich inoil ; (z) immature seeds with a black
kernel, containing a smailer proportion of oil of a dirty colour, The
seeds armve in the market at the end of the rainy season, in
Novemberand December, Mr. E. P. Stebbing, Deputy Conservator of
Forests, Chittagong, informed the Reporter on Economic Products
that chavlmugra seed comes from the Kassalong Reserve in the
Chittagong Hill Tracts where it is plentiful ; and is exported from the
Reserve down the Kassalong river into the Karnafuli river and down
the lauter to Chittagong. The tree is said to be scarce in the un-
classed forests of the Hill Tracts. From 1,200 to 1,5c0 maunds of
sced are annually exported from the Hill Tracts to the collectorate,
ri¢ the Karnaful river alone. About 50 twaunds of the seed were
exported from the Kassalong Reserve during the yesr 1899-t900
at Rt per maund, There is no check on the export from the re.
served forests of the Hill Tracts, as at present no Government tax
islevied onit. The seeds are brought oat of the forests by Jumchas
and are sold by them to the Bengalis at Kassalong.

Chaulmugra seed formerly sold in Calcutta at Rs®to R7 per
maund of 82} pounds. In 1Bg3 the supply in the market was

amall and the seeds were selling for R13 per maund.

G. 381-388.
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Chaulmugre seeds of commerce. (D, Hooper. Kurzii.”

Occasionally the sceds are sold by public auction in Calcutta. | Tese.
In July 1900, 18 bags were put up for sale, weighing, approximately, 21
maunds. That year the price rose from Rrz and Ris to Rzg
and R3jo per maund, The trade is confined to a few Bengali
traders, and the quantity disposed of yearly is about §,000 maunds.

At present the price of the seed is R3 to Ry per maund at
Chittagong and Slhet, and the Calcutta pnce R-9 per maund,

Chaulmugra seeds are collected for sale in Burma, but statistics are
not available as to the extent of the exports. In the forestadministra- |
tion reports of ten and eleven years ago Kalawe (Calaway) fruits and |
leaves are shown to be exported from Mergui to provincial ports.

To extract the oil from chaulmugra seeds the kernels are separated Extpaction
from the shells and dried in the sun. They are then partially ot otk
pounded with 2 pestle and mortar such as is used for husking rice and |
pulses. The broken Lernels are then put into canvas pads, and the
cil is expressed with the aid of fire in a castor-oil mill. Sometimes
the oil is expressed in a native oil-mill, but this method 1s attended with
waste of ol in the refuse. Asarule the oil is not refined. There
are two kinds of oil known, viz,, (1), clear, bright, straw coloured
(2) muddy and prempualmg a sedlmem of earthy colour.

One maund of oil is obtained from about four or five maunds of i Caleutta
seed. The price oY the ail is R6o per maund.

Messrs. Butto Kristo Pal & Co. and Messrs. Daw Brothers, Old
China Razar Street, are the principal dealers i Calcutta.

Dr Dymock wnting in 1890 in regard to the Bombay trade  Bombay.
says, “the seeds come from Caleutta and cost in Bombay about
Ris per Bengal maund.” The oil has been expressed at the
Bombay Medical Store Depbt for many years past and sssued for
the treatment of leprosy. As the seed obtained locally 1s not always |
of good quaiity, it would appear desuable to obtamn a constant |
supply of good fresh seed from Calentta,

The oil is vsed in European hospitals in Madras and is chiefly ! Madras,
supplied by a contractor who expresses the seeds imported from '
Calcutta. The rates tendered for the oil at the Medical Stores |
are 12z annas to Rz-4 per lb, Moodeen Sherlff gives its price as

R per Ib. and 6 annas per oz. in the bazars,

|
|
|
!

False Chaulmugras.
Chaulmugra odorata, Roxs. (Gynocardia odorata, X. Br) | raLsE
A native of Sikkim, Chittagong and Assam., The seeds of this | CHAUL.
plant have been described (see antz, p. 73). MUGRAS
An jnvestigation of these seeds has recently been made by Dr. F. B.
Power and Mr. T. H. Lees, [ Journal of the Chemical Society,
G. 381-388.
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The objects of Tk AGRICULTURAL LEDGER are:—
i d with agricul or with ic products

(1) To provide i
in a form which will admit of its ready transfer to ledgers ;

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

{2) To admit of the circulation, in convenient form, of information on any subject

d with agri & or products to officials or other persons

interested therein;

(1) Tosecure 8 connection between all papers of interest published on subjects
relating to economic products and the official Dictionary of Ecanomic
Products, With this object the information published in these Ledgers will
uniformly be given under the name and number of the Dictionary article
Which they more especially amphify. When the subject dealt with has not
been takenup in the Dictionary, the position it very possibly would occupy
in future issues of that work will be assigned to it

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

1900 :—
Al papers published will be paged, irrespective of subjects, inta nn‘nnnual volume,
The annua! paging will be given on the top of the pages, But to permit of a
continuation of the classification into the various series hitherto observed,
a further folio will be shown at the bottom of the pajes. This will be pre-
served throughout each series and be continued for several years, until in
fact sufficient material in each series has been accumulated to constitute &
fair sized volume.

Atthe end of the year a printed index and title-page will be issued for the
annual volume, and after a period of, say, five years an index and title-page
will be issued for each serics. It has been found that many persons sub-

scribe for a certain series only and do rot care to receive the others.  The
while permitting of the ion of an annual velume,

ntw
will at the same time retain the serial classification.
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SORGHUM VULGARE, THE GREAT MILLET OR
INLIA.

By Sir Qeonae WATT, KT, CLE

—_—

h The account may commence with a brief notice of Sorghum
b;‘FP“‘SC, from which the culuvated Sorghum vulgare, is
ieved to have origiated,

Hoiz:gh“m halepense, Pers, Synop. I, (1805) p. 1015
Tucr y TEPENSIS, Lina.; ANDROPOGON HALEPEWSIS, Drot. Fl.
it L, (18043 5.8 A Sozauuw, subspee. marerensis, Hackel
:’é e, Monog, Phanerog. VI, (:6:89) p. 501, ANDROPOGON
,ai‘“,,“- Sorsnux) waLzrensis, Hooker £ FI Dr. Ind. V11 (1897),

a1y, Agric, Grasses of the United States (rof Ed. 1884,
Bsr: and By, 188g, p. 36; Duthie, Fodder Gratses N, 1).111.
(;!8&””' #94; Litsoa, List Bombay Grasses (1896), t. 745 Dict,
s Prod. VI, pr, [17, 280, Tue Jousson Grass, Cusa GRrass,
Meas Gauss, Farse G‘uwn Grass, Evrropesy Mitier, Ara-
MAY Mitrer, gc., and 1n India best known as Bard, bara, barwa,
i, bongyi, Gyaham. adid-mucha, getlajdri, paddajallegads,
80jany, tappyr seronda. & c.—names that mostly denote an
edible Product, 'A tall pcre;lnial grass with strong creeping under-
8round stems whych throw up many suckers; common lhm\lghj
otIndiaand Burma on both cultvated and unculuvmednlivn sh'
indigenons both in India and Afsica up 10 Jattudes of 30° North,

imatise freshl,
ome fey ¢ was made to acclimatis® y
years ago an effor . 24242500,
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SORGHUM
vulgare, Pers. Sorghum vulgare, Pers.,

imported stock both from Australia and America. As is customary
in such experiments it was at first greatly extoiled as a valuable
addition to the fodder plants (cblivious apparently of the fact that
the self-same grass was an abundant wild plant in India), but in time
it was cond d, owing 10 its deep-seated and vigorous root-stocks
which were difficult to eradicate. Finally it was recorded that if
left to itself the introduced plant was in a few years exterminated
by the indigenous vegetation, (See Zxperimental Farm Refports:
also Reports of the Departmen of Land Records and Agrieullure
from 1895-96 fo 1501-02.)

There are two forms met with in India which were by Roxburgh treated
as separate specics but which in the Flora of British India arte exhibited
thus 1 —

1. Var, GENUNUM, (Andropogon miliacens, Rorb). Lisboa men-
tions nayvas and honda as vernacular names for this plant. Roxburgh
tells us it was sent to him by General Martin who found 1t on the moun-

tains to the North of Oudh. i

2. Var, ereusud, (A. laxus, Rosb. (non Linn)); A. balepensis,
(Wight, Cat 1. 1673). According to Roxburgh, this is the plant spcciall:y
denoted by the names, dli-mucha, gadi-jans. He tells us that it
grows in hedges, on banks of water-courses and on land that has lately

been cultivated. .
In the paragraph devoted below to the history of S. volgare,

reference will be made to the value of this wild plant, admittedly the
. ' : ° the cultvated

» be sucrgested
to be given to
s {in certam o } may possibly be intended
to denote its somewhat evil reputation. It would appear thit the grass
. caten by cattle, cspecially when 1t 1s very young or when stunted by
drought er pnrchtd{ by fx;’rm\mg on exposed dry rocky <oils, has fre-
quently poisonous after-effects. Stewart was, for example, told in Hazara
that cattle after eating barn grass suflered from fatal head affections.
tn many parts of Indit 1t 1 bebeved to be injunious untl after the rains.
:l'ht grass, as a fodder p’hm, 13 not 50 highly valued therefore in India as
.:h‘:zum appear l‘o be in Austrahia and United States of America, in
whicl it fa arly and i 1
known to become pol:ﬁnaui Itowill be s‘;::u:g:\:veduﬁdnnd’r‘:i‘l:
potsendut property is som~tim~s acq nired by the coltivated Jur, o
The grain 13 o'ten systematieatly cobtected and eaten, xhouq‘n' the plant
srems nowhert 1o b specilly cultivated. i ! .
A P y cultivated.  Mamilton, for example, speaks
g2 kindo bread bring mds from it in Rajmahal, Tod (Rajasthaw,
A mentons the steds being collested and mived h baf
and eaten by the paorer classes in Bikanir, o B
S.vulgare, Pers., Syn. 1., ror; Horces Saxeues, Lins, Sp,
;’I;’mn s A. Soxauew, Dret,, FI, Lusit, 1. (1804), &8 Jx3. FL
wd (1853}, 209: A Sovewmu, subap. serivis, Sl " e

S. 2424-2500.
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DC. Monogr. Phanerog. vi (15‘6‘9), 505 ; Hooker f., Fl. Br. Ind. VII,
(2897, 183 ; Dict. Econ. Prod. V1, P1. 111, (1893), 289-317. THE
Inpian or GREAT MicteT; Guinea Corn; Tugrisi MiLLET ; SorGo;
Karrir Corn; Coxgo Mireer; Jerusarest Corn; Broom Corw;
Mito Maize; &c In the vernaculars of Indra 1t 13 the judr ( yudr),
Jodr, jowdr, yuvdr, jvdr, juvri, jundl, jondla, jaundri, jondkala,
Jonna, janu, jonnalu, jolak, irungu, chola, cholam, talla, tella, konda,
rataru, rafadis, sundia, singhia, jetr, pairta, kurbs, challi, chari
(the stalks or fodder), dhui (the chafl), charela, kasa-jonar, vani,
phag, thuthera, lam, ha, kar, kangra, kardi, kadbi (the stalks), kutar
(the chaff), shalu, ganers, dukria, kadval, sajja, kemjol, yengara,
mre garuphongbol, pyaung, &'c, &'¢

In India the Great Mllet 1s sometimes contrasted with Maize
and called the chofr-yudr (= small judr), just as i Europe in early
times 1t was contrasted with the Romn Zea (Triticum speltum}
and 1 Reunion to-day 15 the Kaflir Maize  Its Persian name frar-i-
Hindi points to us having reachied that country from India, while
its Afghan name (Jowhri-Turkimant) points to an interchange with
Asia Mmor, Though the word Juar appears and re-appears, time
after time, in the languages and dalects of India cognate with Hindi
and Sanshrit, practically every aborigimal tnibe or distinctive people
has a name of its own for this particular grain, for the plant as
distinct from the grain, for the fodder and for the chaff, quite in-
dependent of the names given to the corresponding products of
wheat, barley, or rice, There are, moreover, distinctive names for
each and every one of the numercus cultivated forms of the plant
which exist in the provinces of India. In Bombay Presidency alone,
over z50 races of the plant are recognised. There are also many
curious traditions and religions observances so intimately associated
with the grain as to establish beyond cavil a cuoltivation of vast
antiquity.
. Although accepted by most botanists to have been derived from
S. halepense, the Sorghum his been dispersed by culiivation to
latitudes considerably to the North and South of its indigenous
habitat. It is in fact cultvated in most countries between the
tatitudes of 45° North and 35° South. These are the estreme limits
and it does not do well so far North as 45° Inthe Trans-Caspian
Province of Russia, for example, the roots are apx to be frosted,
before the sced ripens. (cf, « Zndustries of Kussia™ (16‘93), Vol. 111.,
b. 455, frans. (‘raw/or.i) In India and Africa it is, however, of
greatest value in the upland tracts (above inundation level) between
the Iamudes of 15° and 30° North, In warmer moister regions, as
for éxample in Bengal, in large portions of Madras, in Jower Burmas,

S. 2424-2500.
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HISTORY.

and in_Ceylon it hardly ranks as an important cereal since in these
regions the grain ripens but indifferently.

History—According to Crooke (Rural and Agric. Gloss. 1888,
2 239, also his edition of Hobson-Jobson (1903), p. 468) the word fubr
has been derived from the Sanskrit yava-parkéra or akdra, which means
“ol the nature of barley.” Dult (Mat. Med. Hind, p. 324) mentions
yévanila and rakiskhuras as its special Sanskot names. From
yévangla would, of course, come jévanila, jauandla, jauandra, and
Binally judr. The Arabic Dira (or as itis variously written dhurra,
dhauya, douvo, ete)) readily becomes sirs, and has been sanskritised
a8 ghyna and is thus but a variant of jéar. 1t would seem probable that
the earliest mention of the name dura (or dorah) occurs (oth century
AD,) in Avicenna’s reference to the people of Zanzibar living very
largely on the grainof that name. As showing the ease with which
Fuar has passed into dura it may be mentioned that B Henrl Jumelle
(Cult. Colon. 1gor, pp. 1oge110) tenders the modern Hindustani juar
as djowar, and the Telegu jola as djoula. The Javanese name for
this grain is dfagomutri. It is probably alco the #sfolam of the Mah}mr
(sez Rheede, Hovt. Mal, XII, 113, £. 60). Tt cectainly 1s the dattari of

the Malays (Rumphius, Herb. Amb. V.o 194, .25). According to some
writers Sorghum may bave been the dokhan mentioned in the Ofd Testa.
rent (Eeehtel, chap 1V, zerse 9) tlough in modern Egyplian lh:x!.mme
seems to denote Sefaria italica—tte Panicum of Pliny. The ilinm of
Pliny (Hist hs XVIII, ¢ 7} which he tells us had been Introduced inte
Ttaly from India, was doubtless howerer one of the numerous forms of
Sorghum. In Hofland's English translation of Pliny (published 1601 A.D.)

Origin ot
word sorgk.

a marginal note Wdentifies it as “Turkish Milet,” thus suggesting an
introduction into Eurape vid Persia and Asia Minor. Hehn (Kult -PA.
E2.6, 1894, - §9% n. 07) suggests that it does not follow that Plinys
plant nctually came from India. The trade route being then wif
Alexandris it is probable he thinks that articles procured from Egypt
may have come to be reparded ssof Indian origin. Da Candolis (Or,
Cult. P1) regards Pliny's referenceto an Indian Millet as denoting the
variety saccharatum rather than the Sorghum vulgare proper, chiefly
because of its being described a3 7 feetin height. In Indiaa height of
even 12 to 15 feet would be nothing very extraordinary. Rasuwolf
(Travels (1583) 1. p. 158) speaking of Babylonia says it was being
harvested in October and that it had grown to 6 to 8 cubits 1n height,
though his reflevence to the stems being chewn, like sugar-cane, suggests
the plant having been one of the many forms of the variety saccharatum.
1t is called, he concludes, by its old Arabic name dora of which both
Rhases and Serapion make special mention. Forskal (Fl. Fgypte
Avab, (Niebuhr Ed) 775, 174-5) snys its Arabc mame is foam,
Sechwelnturth (Heart of Africa (1873) 1., 245-6) cbeerves that in the
Soudanitiscal'ed aish (== bread). Ttis the sevpads in Abyssinia,

Tte origin of the name Sorghum or Sorgho might be expected to throw
much Tighton the hivary of the crop. Rees (Cydlopedia, Ed. ¢31p)

Lil'owed by Partor, Jahnion, andmost Lotanical lexxcegraphers, says it isan

S, 2424-2500.
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Orciental word and comes from the Indian Sorghi, This doubtless is
a mistake since no snch name for it exists in any Indian language.
Keernicke & Werner (Handbuch d. Getreide-baues (1885) 1. 394~315) seem to
think that it came direct from the Arabic dorah.  The initial letter they
suppose on its passing westw ard became softened into *th ” and ulumately
into “s ” Badebeck {Cult -gew d. dewtsch. Kolonien, (1509) 48-53) and
many other authors speak of it as the sirch of the Southern Tyrol.
He adds that the sirch-brooms (often falsely spoken of in trade as
rice-brooms) were formerly employed in paying tithes. Wiesner (Rohst,
d. Pfl-Reiches (1903) II, 207) calls them “rice-brooms.” Most,
writers on the agriculture of Southern Europe cite names for this plant
which may or may not belong to the language used by the authorsin
question. These are:—Milium indicum or sarvacenicum ot sabaeum,
Turcicum frumentum, melica, mulica, (Latn); saggina, (saginor =to
swell up), sorghum, sorgs, surga, melegua, sorgho, &c. (Italian), cirok,
sire’, sirch, sspérak, tatarka, { Magyar & Slav languages), bl¢ de Gusneé,
blé barbu, sorgho (smphy and & balars), couscou, mllet-d’Afrique, &c.
(French}; boonvans, sagova, Milwwm saburrum, (sic?), {Spain);
Vuelchen (Welschen) Hirssen, (N. Germany), Sorgsamen (Nuremberg);
Sorg-weisen, Supe, (Upper Tyvol); Honsg-gras, Xe., (Getmany);
Turcks-koren, sorgsaet (Flanders and Belguum) ; catambochio (Epirus);
turkie millet, kaffir-corn, negro-cane, bushel-maive, &c , (English),

J311 Aedain n hs notes on Pliny (L)) published 1733, observes that
Scaliger {Exercst. (1557) 292, - 869) is responsible for the statement
that his countrymen, the Itatians, called it “surgum.* Schwelnfurth
says that Petrus de Crasoentiis, about the year 1300 A.D., was the first
author who d=finitely alludes to Sorgo. However in the editions of his
Agricultura, dated 1471, 1571, and 1553, melua (milica) and i Italian
versions sag:na occur, butnot sorgo. Mathwlus (/n Dioscorsdem (1565)
1., 407-8) while repeating Ruellius’ statement (De Nat Swrp. (1537),
£+ 320) that Panicum is called Mellica in ltaly, affirms that the Mellica
is the saggina of Etru~a and the sorgo of the other parts of Italy. Porta
{Villa &c. 159, p. 865) accepting Pliny's statement that this mdlet came
from India to Italy wn the time of Nero, observes that it was called by
the Italians sagsna, melica, or surga. He then gives a derivation of the
last name from *surgo-to mse *in alluston 1o its towening above all
other crops. This i3 exactly the meaning of many of the Japanese ani
Chinese names for the crop. The Ethtopian sorghum to which Porta
further oa alludes, as more recently introduced into Jtaly, is doubtless
one of the many white-grained forms, of which so much has been
waitten by the 16th, 17th, and 18th century authors. Thus, for example,
Bellomus {Apud Clussum, Observ. (1605} II., 154) speaks of the common
people of Cilira having to go so far for firewood that they had taken
to the cultvation of a white-grained form of Sorgho, the stems of
which they found llent fi d. This lar plant, he adds,
13 known to the Arabs as k [ 7 misprint for karg Dosy,
Suppl. aux Dict, Avab, Vol. 11, . 756 ]  John Bauhin (Hist. FL (165r)

I, 448) 15 doubtless alluding to the same plant when he speaks of

S. 2424-2500.
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HISTGRY\ 1 ihe mihiopian Millet being the arcoman of Avicenna [who Lived in the

Toth centuryl. C, Bauhin (Theat. Bot. (1658) 1., 510) mentions red; white
and black forms of “* Sorgo," some being carly and cthers late crops,
Whether, therefore, we accept the derivation given by Kernitke
or that given by Ports, it would seem that the word Sorghum, as it aow
exists, originated 1n Burope and s strictly speaking the name for the
warm temperate grain-yielding races of the plant, the forms that
correspond with the radi yudr of India presently to e described,

Few, if any, of the European travellers™ in Inda, whose writings as
a rule are so fruitful of historic evidence, make any reference to this
grain, Marco Polo, for example, who conducted extensive explorations
in 1290 A.D. through a large portién of Asia (where the plant doubtless
was being cultivated) makes no reference to jt. It is not mentioned
by Vasco da @ama who wisited Calicut in 1498, mor by Qarcia de Orta,
Linschoten, Bornier, nor Taveraler. Yet we can have little doubt that it
was extensively cultivated 1n India during at least the period of the
explorations indicated.  In  the Ain-i-Akbari—the  Administration
Report of the Emperos Akbar for the year t3go—its price is quoted in
a hist of aulumn grans, and in a further passage (0ladwin's fransl.
17, 62) 1t 1s remarhed that—" Fewary and Bajera are the grains chiefly
cultivated i the Subah of Guzerat.” So agam spraking of Khandesh
(Farrett's transl {1, 223) we read @ Fowars as chiefly cultinated, of
which in some places there are threc crops a year, and its stall is so
delicate and plesant to the taste that it 1s regarded in the light of a
fruit.” It is, however, comparatinely Ittle grown on the Malabar Coast
even to the present day, and was haidly lLikely, therefure, to have been
scen by the Iraders and traveliers who fur the most part visited the corst
towns  Keernicke, who mamtains with Do Candalle, that as a culuvated
plant woriginated 1o Africa, nt Indiz, observes that st probably reached
Asia by sea and not by land routes, as was olten the case. But sf that
were so, we might expect to find it most extenarvely cultivated near the
canst, whercas when we first leacn defiutely about tin India st s the
staple fo.d of the people who occupy the interior and drier tablelands,
not the warm mosst regions near the sea It 1t in fact met with approxi-
mately in regions where ns presumed wild stock Serghum balepense is
most plentful It 1s very possibly on this account that tie plact is only
doubtfully accepted by botanists as being descnbed by Rheeds (Hort.
Mal. (1675) Xii, t. 60), though a century later Rumphivs (Herd, Amb
(1750} Vo 2941 735} figures and descnibes the plang, calls it hareoman
(t hartoman), and furniics a review of some of the watings of the more
ymportant 3tth-18th  century authors, Rumphivs adds™ sown nearly
everywhere in Indin espeenilly the black hird .., . . but nut amongst
rice where the soil 15 watery, for Zutlars Toves dey soit,™

Je is pethaps bardly necessary to cliborate furiter this historic
aketch.  Whie scme of the hrown eultivated races of Sorghum doubtless
orlginated in Aleica, Pgype, and even Eucupe, it 1138 lest sife > affirm
that Ind.a, quite irdeperdently, evcived many of 13 most prized forms
of that ceopy and there 15 every prolatilty that it even gave these in
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exchange for a few of the races which appear to have been derived from
foreign countries, It s farly evident, then, thzt the philological and
Yistoric data reviewed by De Candolle do rot justify the exclusion of India
from the list of ongmnal contributors to the world’s supply, Woemg
(Pflansen im alten Egypten, 1886, 171+74) who pad special attention to
" the evidence of ancient cultivation in Egypt arrived at the opinion that n
prehistoric times Sorghum vulgare had found its way from India to
North Africa IL was there cultivated and gradually distributed
southward until 1t reached Central Alrica. lie mentions a fresco depict-
ing 5 harvest field on the walls of the grave of Amenembes in Bent Hassan,
2400 to 2200 B C,, which he has no kesitation in declaning to have been
intended for Darra.  The fact that Roxburgh and other Indian botanists
speak of having seen forms of S vulgare 1a a state of cultivation only is no
argument agamst the Indian ortgin  No one in any part of the world has
recorded the discovery of trulywild farm. Its accepted wild prototype
(S halepease) 1s quite as plentiful in Indraas i Africa Schmidt who speahs
of having found Sorghumr “ completcly aatucatised ”’ 1n the Island of San
Antonio 1s most careful ¢ explan that be regirded lis material as unsatis-
factory seemng that he found only leaves and that these had been deter-
mined by comparison with certam plants preserved tn the University
herharium of Gattingen  If such a statement can be accepted as a justi-
fication for the oprmion that the cultivation cof the plant origimated 1n Africa
and ot 12 Ind:a, then many similar passages might be quoted 1n support
of India's claim. For example, $ir Wa'ter Elliot, a botanist and Iingust of no
mean order, wrote (Fl. Andh. 1359, . 95) tbat he had found a ** 7 wild kind
known as konda-jonna” In afurther passage he remarks that the Tamil
name for the plant Cholam was in all probability derived from the fact
that it was the chief grain of ths Chola Country 1t is quite customary in
Indsa for places to be named after abund h istic plant
ness Almora (the country of Rumex hastams) [t 15 significant also that l]le
grainof the wild S halepense (especially one pacticular varsety) is in India
syszcmauca\ly collected and caten. It seems quite posstble that this fact
initself denoles ancient knowledge, 1f it might not be acccpzed as pornttng
to aband and o a wild

It is not necessary ina specnal Indian publication to deal, other lhan

identally, withtbe i that exists regarding foreign
The plant §s mentioned by most avthors who have wntten cn China.
Bretschneider (Tract en Study and Value of Chinese Botamcal Works,
1870, $. 91 has told us that whyle it 1s referred to by a writer i thesth
century it I1s most probably not indigenous tc China. The Chinese
names for it ave descriptive such as shu-shu, the millet of the province of
Ssu-chuan (Sze-chuen}, Jie-su, the reed millet s and kae Ifang, the tall millet,
Bretschneider in.his History of FEuropean Botanical Discoveries n
China, 1898) has focussed in a convenient form the writings of Staunton,
Abel, Fortuns, and others. Oreof the Chinese forms 1s the plant which
Montigny introduced into France in 1856 (se¢ Bull. Soc. d*Acclim. IH,
763} and which was subsequently carrted to India and Amerira 25 a
substitute for sugar-cane, Debeaux (FI. du Tchefou, 1877, 164) speaks of
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HISTORY: | the Iithiopian Millet being the areaman of Avicenna [nho lived in the

1oth century]  C, Bauhln (Theat. Bot. (1658 1., 510) mentions red; white
and black forms of * Svrgo,” some being early and cthers late crops,

Whether, therefore, we accept the derivation given by Karnicke

or that given by Porta, it would seem that the word Serghum, as it now
exists, originated m Europe and s strictly speaking the name for the
warm temperate grain-yrelding races of the plant, the forms that
correspond with the radi judr of India presently to be described,

Few, if any, of the European travellers™ in Indi, whose writings as

a rule are so fruitful of historic evidence, make any reference to this
grain, Marco Polo, for example, who conducted extensive explorations
in 1200 A.D. through a large portidn of Asta (where the plant doubtless
was being cultivated) makes no reference to it. It Is not mentioned
by Vasco da Gama who isited Calicut in 1498, nor by Gareia de Orta,
Linschoten, Bornler, nor Tavermer. Yet we can have little doubt that it
was extensively cultivated n India durtng at least the period of the
explorations mdicated.  In  the Am-i-Akbari—the  Administration
Repors of the Emperor Akbar for the year I5go—its price is quoted inm
a list of antumn grans, and in a further passage (Cladmin's transl.
JI,62) 1t ts remarhed that—» Fewary and Sajera are the grains chiefly
cultivated 1n the Subah of Guzerat ”  So agan speahing of Khandesh
(Jarrett’s transl 1, 223) we read # Jowari 13 chielly cultwated, of
which insome places there are three crups a year, and its stalk is so
delicate and pleasant to the taste that it s regarded o the light of a
frue ' It s, however, compuratisely hile grown on the Aalabar Coast
even to the present day, and was hardly likely, therefore, to bave been
scen by the traders and raveliers who for the most part visited the coist
towns. Karnicks, who mantasns with De Cardolle, that as a cultwvated
plant 1t onginated in Africa, not Indiz, observes that it probably reached
Asia by sea and nut by land routes, as was often the casc. But if that
were so, se might expect to find it most extensively cultivated near the
coast, whereas when ve first learn defiutely about g in India it is the
staple foud of the people who occupy the interior and drier tablelands,
not the warm moist fegions near the ey Jtis in fact met with approxis
mately in regons where ats presumed wild stock Sorghum balepense is
most plentiful  1Uss very poasibly on thus account thas the plang is only
doubtiully accepted by botanists as beng desenbed by Rhbeeds {Hort,
Mtal (1678) M, ¢ 6o}, though a cen'ury later Rumphius (Herd Amb.
(r750) ¥ sug t 75) figures and dzcubes the pling, ealls 10 hareoman

(1 harteman), and furnidies a yeview of some of the wntings of the more
important itth-16th century authots, Rumphivs adds™ sown oracly

everywhere in Indin espeaally the Llack Lisd ... . . butnot amongst

rice where the so 1s watery, for Battari loves dry soil,””

It is perhaps hardly pecersary o eliborate furtler this Listoric
sketch, Whle some of the hpown culihrated races of Sorghum dosbiless
eriginated i Africa, £g3 1, 2nd even Europe, it 13 81 Jeast safe 45> afirm
thay Ind.3, quite irdeperdently, evtlved many of is most prircd forms
el hat crop, amt there is every protalilsy that ot eeer gave thesc in
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exchange for a few of the races which appear to have been derived from
foreign countries. It 15 {arly evident, then, thzt the philological and
historic data reviened by De Candells do not justify the exclusion of India
from the list of ongtnal contributors to the world’s supply. Woenig
(PRanzen sm alten AEgypien, 1836, 171-74) who paid special attention to
the evidence of ancient cultivation in Egypt arrsved at the opinion that
prehistonc times Sorghum vulgare had found its way from India to
North Africa It was there cultivated and gradually distributed
southward until it reached Central Africa. He mentions 2 fresco depict-
ing a harvest field on the walls of the grave of Amenembes in Bens Hassan,
2400 to 2200 B C., which he has po Festtation in declaring to have been
intended for Durra.  The fact that Roxburgh and other Indian botamsts
speak of having seen forms of S vulgare i a state of cultivation only 1s no
argument against the Indian origin - No one in any part of the world has
recorded the discovery of truly wild form  Its accepted wild prototype
{S. halepense) 1s quute as plentiful 10 India as i Africa. Schmidt who speaks
of having found Sorghum * completely naturalsed > m the Island of San
Antonio 1s mast careful £ > explain that he regarded his matenal as ursatis-
factory seeing that he found only leaves and that these bad been deter-
mined by comparison with certain plants preserved in the Umiversity
herbarium of Gottingen,  If such a statement can be accepted as 2 justi-
Reation for the opimon that the cult:vation of the plant originated 1n Africa
and not an India, then many similar passages might be guoted 1n support
of Inda’sclaim, For example, 8ir Walter Elliot, a botanist and linguist of no
mean order, wrote (¥I, Andh. 1859, p. ¢5) that he had found a 2 wild kind
known as kenda-yonna’ In afurther passage he remarks that the Tamil
name for the plant Cholam was in all probability derived from the fact
that it was the cnref grain of ths Chola Coumry It 1s quite customary 1n
India for places to be named after h 1stic p

ness Almora (the country of Rumex hastalus) It 1s significant also thatthe
gramof the wild S halepense (especially one particular variety) 1s in India
systematically collect-d and caten It sesms quite possible that this fact
in stself denotes ancient hnowledge, af it might not be accepted as po.nting
to abandoned cultivation and reversion to a wild condition,

It 15 not necessary tn a special Indian publication to deal, other than
inadentally, with the information that exists regarding foresgn countries
The plant 1s mentioned by most authors who have written cn China
Bretschneider (Tract on Study and Value of Chinese Botanical Works,
1870, #. 9) has told us that while it 1s referred to by a writer in the sth
century it s most probably not indigenous tc China, The Chmese
names for it arc descriptive such as shu-shu, the mllet of the province of
Ssu-chuan (Sze-chuen) ; fusu, the reed millet ; and kao-liang, the tall millet.
Bretscheider 10 fus  History of Europern Botanical Discoreries in
China, 1898} has focussed in a conventent form the writings of Staunton,
Abel, Fortune, and others. Oneof the Chinese forms is the plant which
Montigny introduced into France tn 1856 (ses Aull. Soc. d’Acclim. 111,
163) and wlich was subsequently carried to India and Amerira as a
substitute for sugar-cane. Debaaux (FI. dw Tchefou, 1877, 164) speaks of
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HISTORY. | two Chinese forms, the one cultivated on a large scale on the sandy plains
of Yan-tai; the other on the mica-schist hills above Sinenkoo. Hosle
(Three Years in Western China, 1890, 163) refers to the tall millet,
Sorghum vulgare. Lastly Rein {(/ndust. of Fapan, 1889, 37-51), as well as
afew other authors, describes Sorgho cultivation in Japan. Hecalls it
Durran, the plant which in Japanese is known as Merokoshi and Taka-
kibi (the high millet),

We may therefc Tude that in all ility the Sanskrit peo-
ple fiest learned of this grain in India, but gave themselyes very little
concern regarding it. Everything, however, poinis to its having been

! d tn the peniasula from temote antiquity, and in all probability
many of the races of the plant presently met with in that country have been
locally originated.
Other authors who may be commited :—{Varthema's  Travels,
&c., 1503-1510, Hakluyts Voy. iv 565; Fushsius, Pl Hist. (1543)
Cexcuin p. 361 ; Tragus, De Stirp. Hist. (1553) 11, 659 Pena ¢! Lodel,
Stirp. advers. nov. (1570, p. 14 ; Pr. Alpinus, Rer. Egypt(1735), - 176
Parkinson, Theatr. Bot. (£640), 1137, f. 3 : Morison, Hist PL (1699 ir.,
146 ; Breyne, Prode, I1.(1739), 83 ; Gronov. FL. Orient. (1755) 134 3 Hosty
Gram. Austriac. (1825) V., 1, fig, 3 and FI. Austrisc, (1837) {215
Schmsdt, Fi. d. Cap. Verd. Ins, (1853}, 158 ; Martius, Fl. Bras. (1839), 1.
it 370-372 s Lambrecht, Beruchten Land. w. Forstw. in Deutsch. Ost.
Africa (1903): Vol. 1., $98-402.]

References,

CULTIVATION.

The Fudr or Great Millet is a very important article of food
with the labouring classes of Indi, and &t the same time it has been
very imperfectly dealt with by writers on Indian economics.
By the natlves of Indiz it js regarded as the most wholesome of
cereals, The seed is ground into meal and baked into cakes or
boiled inton sort of porridge. The parched grain is eaten after
being made into numerous special dishes flavoured with salt, sugar,
or chillies, and the half-ripe gramn (of certain forms or in certaln
localities) is regarded asaluxnry, somewhat In the same way as
green matze cobs are variously cooked and caten, The chemistry of
the grain and its value s an article of diet has been so [fully dealt
with in the Dictionary that it may suffice to refer to that publica.
tio

CULTIVATION,]

.

Fardeties & Races.—Speaking ina very generalsense there are
two great crops of Fudr. Of these one is the dharif, which ripens in
automn. The majority of the kharif forms would fall under the botanie
caf varieties bcofor, cerzunms, and wnigars proper.  They have
uyoaly compact heads, the grains are more or less roandad and the
floral envelopes Almost completsly glabrous. The second aop is the
rafi or that which ripens in spring. It scems Likely that most of
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the races placed inthis position would be found tofall under the varie-
ties huny, and and to approxi nearer to
S. halepease than do those of the khartf series  They havelax feathery
panicles with the grains elongated and the floral envelopes often more
orless hary. As arule the best grana are creamy white (the extre
mity only being dirker coloured) and of a pearly lustre. It is customary
for the grain to be slightly flattened near the apex,a peculianty often
much increased until 1n some forms the grain becomes almost hooked or
even indented, ‘The cutved grains are often most highly prized for
the purpose of being parched  The glames or envelopes are usually dar-
ker than the grains themselves and they may be awnei or awnless.
Thus in point of colour—the aspect on which 15th to 18th century writers
laid ¢o much stress—almost every shade from pure white to brawn or even
jet black may be fcund in either of the groups indtcated above. In some
forms the envelopes (chafl) are coloured and the graw husk (or seed-
coat) white, 10 others the seed-coat also is uniformly or parti-coloured.
So agarn the fAoral envelopes may firmly embraze and almost adhere to
the seed, while 1n other condit ans the attachment may be so slight that
(2s1n certain barleys) the grain may deserve the description of being
naked. It seems probable that Rheeds may have had before him one
of these guasi-naked sudrs when he figured and described lis afon fsfoe
Lam, to which reference has already been made  Mr. Mollison (Inspectors
Generat of Agricultuce in {ndia) says— The mdst noticeable ditfersnces
between varieties are that kharif, i¢, rain crops or early varieties, are
much more numerous than rabf orlate vaneties, Early or late varieties
dobest if sown at thewr approximate seasons. A rabi variety may or
may not thrive if sownasa rain crop. None of the rain crop varieties are
likely to succeed if sown in the rabi season.”” Having thus cleatly recoge
nised the existence of definite forms directly adapted to chimatic and other
canditions, Me. Mallison would appzar to withdraw slightly from his po.ition,
when he observes that development * dep ends more upen the character
of the season, the kind and condition of soil, and the method of cultivation
than upon differences between varieties.”” In the experiments conducted
by the Farms in the Bombay Presidency it was established that forms of
Judr procured from goradu {light) soils, for example, those of Kaira and
Baroda, could not be cultivated on the black cotton soils of the Deccan.
But that circumstance ¢an hardly be adduced In suport of a belief that
centuries of selection have not directly adapted the plants into recog.
nisable cultivated forms. \Whether these should be called varieties 1y the
strict botanuical sense or only races, is of course a perfectly different issue.
Environment is of necessity a primary factor in racial development,

Some years ago the Government of India sanctioned a scheme for
the ic collection of speci and information of ecomomic
preducts.  Circular letters were to be issued to all district officers
through their respective Governments, in which the extert of our pre-
sent knowledge and requirements for the future were to be clearly
set forth. The first letter of this kind on Sorghum was 1ssued by me in
Apnl 1898 and in consequence a very large and highly instructive
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passed between the rows of seedlings. The principal crop is ready
five months after sowing.
(C) The Rabi Juar of Gujarat:~-In Broach this form of
judris called shialu. 1t is drill sown in September or October
after one ploughing and several harrowings of the soil. The seed
is sown at the rate of 7 to 8 lbs, an acre, The rows are 20 inches
apart, and the seedlings appear in the forraws. The crop is twice
intercultured with the bullock hoe. * As the ears begin to fll, the
stalks are tied up to each other so"that they may not be lodged.”
This is only necessaty in a good year, with » heavy crop. Harvest
takes place in February to March or five to six months sfter sowing,
Aadras and Mysore.™According to the Agricultural Statis-
tics of British India 35,103,795 acres were under cholam (fudr) in
1901-02. During the five previous years (1899-1902) the smallest
acreage devoted to the crop was 4,375,168. The districts assorted
according to the extent of this coltivation, during 1901-02 (Omit-
ting the three last figures), were :~Bellary (924), Kamél (765),
Coimt (673), Cuddfpah (493), Nellore (455), Anantpur
(417), Kistna (416), Madura (223), Trichunapoly (167), Goddvari
(143), and Tinnévelly (101). In some of the districts not name'd its
place is taken by &umbu (bajra) ot by ragi. Thus where xice is either
not suitable or not popular, an abundant food-supply is obtained by
the people of South India from one or other of the Millets named.
Very little of a trustworthy nature can, however, be learned regard-
ing the indi hods of cultivation of this plant. Maost South
Indign writers have concerned themselves with efforts 1o acelimatise
the foreign Sorgo and Imphy. 1In the Annsual Report of the Depart-
ment of Land Records and Agriculture for 11601-02 mention is
mwade of experiments with the Irunmgu cholam. In sgveral other
publications we read of as many as g6 different kinds of cholam
being known, While that is so there has been published fitle or
nothing of a practical and original nature from which usefal
icufars could be ab: d for the purposes of this work.®
Mr. E. Krishna Rao (Journ. dgric. Students Associal. 1886,
1) gives some useful suggestions regsrding the crop. He, for
example, speaks of the white cholam as a four months crop, sown in
November and harvested in February. Other forms, viz., the red, the
yellow, and the small white ckolam are sown in April and harvested
in July. Theland is ploughed several times and the seed sown
broadcast. When the crop hasgrown a foot high it is watered and
three or four days later hoed. If the soil be clayey and sufficiently

® While this number of the Agricultaral Ledger was in the press a paper, entitled

the Great Miliet or Sorghum in Madray by 0. Benson, assisted by C. K Subba Rao,
has appeared, being Bulletin No 5 of the Madras Department of Agncultore,.—Ep,
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manured 6 to 8 waterings and hoeings are considered sufficient,
It is presumed that a yield of 500 1bs. per acre would be a safe
average estimate, In the crop experiments figures have been pub-
hished of actual retums that range from zzo to 1,690 Ibs. InMysore
the published averages have been 453 to 8co,

Berar & Hyderabad.—Mr. F. W. Franois in his dgricultural
Bulletin No. 3, of 1900, has puklished one of the most valuable con-
tributions to the study of judr that has as yet appeared. This was
written by Mr, 8. Harcourt King and while professedly an account of
the crop in Amraoti is, in the opinion of Mr. Francls, fully applicable
to all the Hyderabad Assigned Districts (Berar).

Before furnishing the more remarkable points brought out in the
above Bulletin, in order to preserve uniformity with other provinces, it
may be desirable to furnish here the particulars of area of cnltivation
from the Imperial Agricultural Statistics. In Berar 2,884,875 acres
were devoted to this grain in 1901-02 and during the five previous
years the lowest return was 2,658,246 acres. Hyderabad (Nizam’s
Dominions) furnishes no returns. Mr. Francis says that judr 13 an-
doubtedly the most important grain crop of the province~—more than
one-third of the total cultivated area being devoted to 1. It occupies
fully 250,c00 acres in excess of all other crops taken fogether.
The Famine Commission of 1876 estimated that it absorbs 35'10
per cent, of the total cuoltivated area and 6831 per cent. of the food
area of the province, It certainly constitutes the staple food of the
cultivating and poorer classes, while the stalks, known as darss or
kadba, provide the requisite cattle fodder durmng the greater portion
of the year, when grazing is not available. It has been estimated
that about one-fifth of the production is sold and exported. There

are no less than 43 varieties of the plant grown and twelve of these
come under the denomination wan: (dhdtwant, jodwans, bawani, &'c.,
&'c) or forms that are not allowed to mature but are baked in hot
ashes and eaten green, when the grain is tender and in the ear.
One of these is distingmshed under the name anddalr, is completely
covered by the husk and is not visible. Of the other forms four
groups are formed according to their value as sources of bread.

These are :—

(1) The Yellow judrs, such as didmand, laki, ramkeli, amners,
and shengani—the bread made from these is regarded
as the best of all

(3) The Whitish judrs, suchas jagdhan, latura, motichur, shdlu
or rhdhu, &'c.—the bread made from these is hard and
wanting in taste.

(3) The Reddish judrs, such as gunfs, Migunji, kadpdda, and
ganeri—-bread made from these is of the same colonr
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as the grain. The #kadpddais a plump grain superior
to ldlgunfi.

(4) The dirty-coloured judrs, such as the #dlbondi. This and
the motichur are seldom used for bread but are utihzed
in making IdAs¢ (parched grain).

The vatiety called dhamna is that most generally preferred. The
ramhels is selected for inferior soils and it s less liable to be affected
by scanty rainfall, Seed is usually storedin ear in 2 _convenient
corner of the cultivator’s house and not touched until sowing time
arrives—handling is supposed to increase liabiity to be atiacked by
insects. Itis regarded as essential not to store seed in proximity to
tobacoo, chillies, garle, or moka. Immedmately before sowing the
seed is soaked in a solution of asafcetida and water or of cows’ urine,
the latter being the most general practice. The custom of soaking
in hot water or pickling (as 1t has been called) 1n sulphate of copper,
to destroy germs of smut, does not appear to be followed. Unless
the soil is very hard or full of weeds, judr lands are ploughed once
in four or five years only,and thenin April or May, Instead the
soil is simply hatrowed. This is done three times and on the last
occasion after the first fall of rain. The cultivator is alive to the
value of manure, but his dificulty lies in obtaining it. Judr is,
however, mainly cultivated witheut any manure or the Jand is
manured once in two or three years only Itis rated with cotton,
sesamum, gram, wheat, Jakk (Lathyrus sativus), and tobacco, but
Cotton is the most important because like judr it isa Rharif crop It
follows that any material expansion of the cction area would mean
a restriction of that of judr. The judr is usually grown asa mixed
crop, with certain pulses. The continuous cultivation of judr
deteriorates the soil and causes the growth of 2 parasitic weed /alupa,
taluk, or favli (Striga lutea) which is checked by rotation, more
especially with 4/ (Sesamum).

The first week in July is the best time to sow judr and if delayed
Gll the last week the crop is believed to be mferior. Immediately
the cultivator has sown his cotton crop, he giwes attention to judr.
The grain is dull-sown by an instrument called the Ziphen., Sundays,
Wednesdays, and Fridays are considered auspicious days for sowing
and the sower begins operations by keeping his face either to the
north or to the east. But the seed cannot be winnowed nor rubbed
with cows' utine in the presence of 2 woman who has applied kajal
(lamp black) to her eyes nor can tajal be used by the female
members of the household until sowing is complete. Perhaps this

may be a consequence of a belief that the use of the cosmetic causes
the grain to be smutted.
Sowing is delayed not only by excessive rain, but by the absence
S. 24242500, . .
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of sufficient rain. A moderate and opportune fall of rain is needed
for successful germination, but this 1s proportionate to the nature of
the soil. A good soil requires less rain than an inferior one.
When the shoots appear they are often serionsly injured by an insect
known as maral, but this is kept in check by timely rains. Catile
also do much damage. In fact until they are 6 inches in height the
seedlings are tender; after that fairly hardy. Weeding is done three
or four times at intervalsof a ight, This is pli either
by hand or by the dowran (or harrow), the latter loosens the soil and
throws it ap aganst the plants. When the plants come up too thick
to ensure a good grain crop a certain percentage are uprooted,
Judr is pever specially watered in Berar apparently, nor is it
customary to grow the crop on land systematically irsigated. This
is the rule for the grain crop, but when required to make up defi-
ciencies of fodder, thickly sown and irngated crops are taken. But
fodder judr is not raised since the grain crop being so abundant the
fodder supply is usually sufficient. Judr requires good rain in
August and it comes into ear from three to four months alter being
sown, and ripens in five months (November to December). After
having set its seed, ram is hardly necessary and the crop is not then
liable toany special diseases except the depredations by birds, &c.
But should rain hold off atthe time of forming the ear, several
insect and parasitic fungal diseases may appesr and do much
damage A good shower of rain 1, in the behef of the eultivators,
the only effectual remedy for these calamities In conclusion it may
be observed that there is remarkably little raé judr raised in Berar,
Mention 1s made of this crop in connection with Baldana district.
1t has been estimated that the value of the produce 1s ordinanly
25 per cent, in excess of the cost of cultivation and may even go up
to double that amount. Mr, Frangis concludes his most admirable
paper {from which the above jotungs have been abstracted) bya
senes of tables showing the acreage devoted to the crop from
1888-89 to 1897-68. In another place he gives the results of certain
crop expenments. These show that in a good season the yield
wounld be B33 1bs. to the acre and alter making all allowances an
estimate of 600 1bs., he thinks, would be a fair average production,
In Hyderabad it 15 stated that there are two crops of judr: the
one sown from the 6th June to the 17th July and reaped from the
22nd October to the 3oth November. The second crop known as
white judr is sown between the 25th September and the 3rd Nov-
ember and reaped between the 17th February and the 15th March.
A writerin Zhe Indian Agriculturist (March 1886) says the
natives recognise many forms of the plant, six being wwans forms,
By far the most extensively grown, he tells us, isthe diamnsor
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amnira. This is a yellow coloured grain with a bright glistening
bran, It grows to a height of 1o to 11 feet, whereas the next most
popular form—the /atura—does not exceed six or seven feet. This
is a white grain which when ground affords = fine white flour. The
Jugdan isa kkarif form that has the advantage of ripening quickly
and thus of allowinga radi wheat crop to be taken from the same
land. Judr is most successfully grown on black cotton soil. The
Jand is prepared in March and April, but ploughing is rarely resorted
to more frequently thanoncein 20 years. Manure is rarely given
and the seed is drill sown. The crop takes five months to
ripen,
United Provinces of Agra & Oudh.—~The judr area in

Agra was returned at 2,090,660 acres and in Ondh at 343,568 acres

during 1g01-02, and during the five previous years the lowest return

was in 1899-19oo when the two provinces showed an area of

2 million acres, and the year following their highest record, namely, *
a little more than 2} million acres. The districts with the highest
areas of production were (omitting the last three figures) :—Jhansi
(172), Mutra (159), Banda (152), Cawnpore (150), Hamirpur (113)’:
ST ARPN ey Mt B ufeeey Adataka

H R L} fa - . .
more than 55,000 acres under the crop. In Messrs, Duthle and
Fuller’s account of this crop mention is made of three well-marked
varieties : (1) the double-seeded form (two gramns within the single
husk), (2) & dwarf kind grown at Allababad, (3) the variety known
as chdheka in Cawnpore, in which the grain is completely covered
by the husk, In the Repott of the Cawnpore Experimental Farm
for 1901-0z mention is made of go varieties being under cultivation.
The yield is given at 10 maunds grain for irrigated land and 8
maunds for unirrigated. In the reports of crop experiments returns
ranging from 440 to 820 Ibs, have been ascertained.

In many reports that deal with the districts above mentioned the
statement occurs that judr is as universal m the 2Aarif crop as wheat
and gram are in the rads. This remark is specially true of the
black soils. In the Annus! Reports of the Department of Land
Records and Agricalture, frequent mention is made of this crop.
Many varieties were cxperimented with at the farm, and jogfa,
tansmati, and safeda were regarded as the best.  Subsequent to the
date of the appearance of the Dictionary article on Sorghum no
detailed paper has appeared ding the culti of this plant
in these provinces.

Central Provinces.—These provinces had an area of 1,964,763

acres devoted to the crop in 1901.02 and during the five years pre-
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vious their highest record was in rgoe-or, 47, 2,154,861 acres, and
therr lowest in 1898.99, 1,709,334 acres, The disiticts in order
of importance may be here mentioned, the figure after each denot-
ing the acreage, less the three last figures :—Nagpur (474), Wardha
(32¢), Chanda (236), Chindwara (194), Nimar (196}, Saugor (108},
Betol (89), Hoshangabad (67). and Damoh (61). It forms the
chief food of the working class, wheat and rice being alike but
litle used by them. The white judr constitutes the chief food of
the people. In certain districts such as the Upper Godavery and

the neighbonrhood of Sironcha in Chanda district, a rads as well as

a kkarif crop is obtaned. Repeated mentton is made (in reports
on this plant) of 2 cold season form known as ringnf. Some writers
even speak of this as 2 hot-weather plant that has recently been
successfully grown as a cold season crop It 1s commonly produced
in the wheat fields of the rice-country of Ramtek and Umrer.
Sir J. B. Fuller published in 1874 a Nofe on the Outturn of Land
“under the Chief Crops tn the Central Provinces in which he gives
most useful particulars regarding judr. He points out that the loss

in judr through its being grown as a mixed crop with a pulse,

(mostly /ur) is very little indeed, so that the pulse is a clear gain.

The yield per acre averages from 450 (0 950 [bs., 500 fbs. has been

accepted as the average standard. Mp, Fullep further points out that

Nagpur, which has the largest district area, 15 also the chsef import.

ing province and that it draws on Berar, Thisis due very possibly

to the place of judr being taken by linseed and cotton. Inthe

Seitlement Reporl for Stonf (1900, p. 27) it is observed that a few

years ago judr was of very little importance in that district, but

since the last three years it has been greatly extended, and has

outrun the area under wheat In recent Annual Reports of the

Director of Land Records and A lture, P lars will

be found of valusble expeniments made witha vxe\v to improve the

quslity of the judr and the cotton grown, as alsa the methods of culti-

vation pursued in the districts of Bilaspur and Raipur. Trained

ploughmen had been sent from the Government farm furnished with

superior seed and improved ploughs to prepare and sow certain fields.

The result would appear to have been so satisfactory that many

indents were subsequently made by the cultivators for a supply of

the improved seed, Demonstration farms have since been organised

whete Iocal men, specially u-amed at the Government farm, will

the of the imp: recom-

mended.
Panjab.—According to the Oficial Agricultural Statistics the
area under the €rop. in the I’an]nb might be regarded as giving
id of 4 g popularity with the culti In 1897-98
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_may be the cause for the d in production it has p

the area was 2,386,049 acres, and it fluctnated downwards for the
succeeding years till 19or-0z it stood at 855,025 acres, and in 1903-
03 a slight increase took place, the area having been 1,206,775 acres.

And what is more significant, the district returns show that whatever
P

taken place thronghout the province. The districts of chief impore .
tance are Jhang (120, omitting the last three figures), Dera Gazi Khan
(93), Hissar (declined from 248 to 13), Rohtak (from 267 to 29),
Gurgaon (from 133 to §6), Kamal (from 201 to 61), Ludhiana
(from 104 to z2), Ferozepore (from 147 to 46). 1n certain crop
exsperiments performed in the Panjab in 1892, the yield ranged from
276 to 8oo Ibs. per acre, _

There are said to be many races of the grain, and in most
districts it would appear as if special fodder (chars) forms had only
recently been sy icall Itivated. The Gazetteers affor
usefal particulars, but it would seem that since the date of Baden |
Powell's Panjab Producis no publication has discussed the jfudr
cultivation of the province as a whole. The Dictionary article should
therefore be consulted since it gives an abstract of the chief opinions
hitherto published. .
North-est Frontéer Province.—Judris not an important
crop In Hazara, Peshawar, Kohat, Bannu,and Dera Ismail Khan,
the total acreage having averaged for the province 13,174 irmigated
and 46,445 unirrigated land.

Bengal & Assam.—Although grown by the hill tribes to a
limited extent, fudr cannot be regarded as an importaut crop in these
provinces. The unimportance df judr and in fact of all millets may
be gathered from the opinion of the Famine Commission, namely,
that famine in Bengal meant essentially the loss of the rice crop sown
in April to June and teaped from November to January. The
Yoss of the dkadoi or intermediate crops, which consist largely of
India-comn, milets, etc., would ot produce famine, not even scarcity,
The area under the crop is 1n Bengal less than 150,000 acres and in
Assam the figure of 5 acres has been quoted. In the Annual Report
of the Dardwan Expenimental Farm (rgot-oz) pasticulars are given
of experi with black-seeded and also red-seeded forms as fodder
crops. Further experiments with other forms are alluded to by the
Director of Agriculture in his Annual Report for 1902-03.

Burma.—In the Official Agricultural Statistics this province is
referred to two sections, Upper and Lower Burma. In the former the
ares under fudr is important and has further beer manifesting a
constant tendency to expand. In 1897-98 it stood at 615,145 acres
gnd in 1901-02 at 1,028,844 acres. In Lower Burma—the rice.

country—the crop is very unimportant, in 1g9o1-02 there were only
.S, 2424-2500.
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1,000 acres under the crop.  The chief districts are Myingyan (237,
om:ttung as usual the last three figures), Pakokka (210), Lower
Chindwsn (186), Magwe {156), Sagamg, (95), Meiktila (94), &c.
The results of the crop experiments have shown the yield to be from
328 to 875 bs. an acre,

Recent Settlement Reports have furnished some useful particulars
regarding this crop.  Speaking of Mymngyan we read that “theseed

. was said to have been introduced ” after the famine of 1856-57. Mn.

Blanford reports having seen 1t n Pagan in 1862. There are two
forms recognised—1. sanpyaung, grown for human food : it hasa
round white seed with yellow husk, and z. kunpyaung, grown for
fodder but not exclusively 5o it his both red and brown grains.
Both crops are sown in July and August and gathered in Decem-
ber and January. The stalks which often run up to 18 feet m height
are given to cattle after being chopped up and mexed with water.

Speaking of the Mektla district we tead n the Settlement
Report that judr 1s one of the chief up-land crops. It 15 n greater
request as an article of food in the western than in the eastern por-
tions of the district owing primarily to the fact that the scope of
the culti of paddy is hat limited in the former, There
are three kinds,—1, Xun-pyaung, has a reddish-brown seed, is not
deprived of its husk on being threshed and gives the highest return,
2. San-pyaung, gwesthe lowest return in proporton 10 the seed
sown, since in the process of threshing and winnowing it is entirely
cleared from the husk, so that nothing but the litle pearly yellowish
seeds remain, It has a better appearance than the kus-pyaung, and
yields after being milled 11 as compared with 8 from the dun-pyaung.
3. Pyaung.net-s: : 1his 13 not very extensively cultivated. It has a jet
black husk and lorms (like Aaud-Anyin nce) a glatinous mass when
cooked and is used for cakes and other sweet confections. The yuir
is sown in August and September and reaped in January and Febru-
ary, being a six months crop. It grows well in paddy fields pro-
vided watez is not allowed to stand in the fields, and when scarcity
of water prevails it often takes the place of paddy. The ground
15 prepared by harrowing the surface at least ten times and the seed
is then broad-casted.

Todder Supply.
Ripe & Green Stems,—The judr crop is not alone of value
asa food for man. lis stems consutute the chief cattle fodder (chariy
- ofa large portion of India. The first signs of famine directly induced
by the loss of the judr crop are the starvation and death of the
cattle, It thus follows that in India it is the ripe stems and leaves

S. 2424-2500.-
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(the straw, it might be called) which constitute the Indian juir fod=
der.  Here and there special races of the plant are grown as a supply
of green fodder. Mr. Mollison speaking of the Bombay Presidency
mentions some six indigenous forms of fodder judr, and as these
are possibly representative for the whole of India an abstract of his
information may be useful {— .

1. Sundhia.—Pethaps the best fodder variety. It grows to perfection
in North Gujarat on deep alluvial sandy or sandy loam soils either as a
raincrop or under irrigation in the hot weather, and in the Deccan it
does only moderately well as an ircigated crop, either in the cold or hot
seasons. [t should be sown broad-casted 50 to 6o Ibs, of seed to the
acre* When in flower it should stand very dense and be g to 1t feet
in height with stalks no thicker than those of strong wheat, There are
two sub-races of this plant knawn as farfaria and amaria (See Experi-
mental Farm Report, Bombay, 1808, p. 4.) According to many writers
the shalu is a special rabi form of sundhia.

2. Duodhia,—This is met with on the light coloured soils of Kaira and
Baroda The head of the grainis small and dense. Itis usually grown
mixed with sundhia.

3. Nilva.—~This is the best Deccan (Poona) fodder for the monsoons,
It is sometimes grown for its grain, but is chiefly of value near populous
centres as a supply of fodder. It has a small moderately dense head of
mferior seed, but is a stronger more lealy plant than sundhia, hence the
seed to the acre should not exceed 4o to 45 Ibs. It does best on medium
black soils and does not mature quickly. If cut green and a fair
stubble 15 left, a second or even third crop may be obtained, if rain be
favourable orirrigation given. Thisis a valuable property possessed by
certain forms of sudr only. It has, moreover, in the Deccan become so
inured to climatic conditions often highly unfavourable that it will survive
when other forms fail. Mr. Mollison observes, “iWe' have repeatedly
grown at the Poona Farm over 30,000 Ibs. per acre of green fodder from
nilva (See Experimental Faym Report, Bombay, 1896-97, p. 3.).

4. Uthvli is another Deccan form with loose upright heads of grain.
It grows more quickly” than nilva and is particularly suited for sowing
midway between the kkarif and the rabi seasons. It does very well
on moderately light as also on medium black soils As a cold weather
irrigated crop it does better than nelva. (See Farm Report, 1897-98, p.

“27, also 1903, p. 3, wherethe dry weight outturn per acre is given as
10,623 Ihs )

5. Hundi and 6. Kélbondi are recommended for cultivation as irri-
gated crops and should be sown any time betwesn November and
February., They do best on medium black soils of fair depth. The
stalks are tall and rather coarse and woody, Theseed should be broad-
casted 4o Ibs. an acre and the field irrigated every 10 days in the cold
season, and every 8 days in the hot weather, Both these crops, if cut for
fodder, before they reach matunty, send up a second crop and severa!

atalks shoot from one stool,
S. 2424-2500.

()



Ledger, 1908, No. 6.

"y

SOPGHL
the Great Miflet in Indle. (Sir G. IWet) m;’gﬂ;:‘};fm
Me. Moltison further observes :—=*' No other crops can ccmpare weh  FODPEP.

the sorghums in yielding a heavy weight of green fodderof gond gua’ny. et
Succulent fodder of this class is specially valuable in the ket wearter
for all farm animals, and kundi and kdldendi are the mogt suiable
varieties yet found for the purpcss”” The Annual Reports of 1te D rectcr
of Land Records and Agriculture as also the Reports of the Expenimental
Farms in Bombay have for years past contained much useful irformation

regarding Sorghum and a few that are of special value have Ltern ented
above.

}

In the Panjab Sorghum fodder (chard)is a fairfly important €129, Asfeeserin
The Gazetteers and Sestiement Reports as also the Annual Reparts cf 11 Paeian
Director of Agriculture contain useful particulars, butit is frpLie
to ascertain the special local forms that might correspond wih oy fa
supplemental to those briefly indicated regarding Bombay., £in 150
same way many reports and techmica) putlications refer to the f,44,
(karbi) of the Central Provinces, and atso of the United Provirers.  fnpne
tis stated, for example, 1n connection with the Nagpur Farm b4ty 'hﬁtr-l
had been ascertained that an cconomy was eflected by givirg to catt'e rmnet,
chopped canes in place of entire canes of sorghum  The Annyal Reports
of the Department of Land Records and Agricultureand of the Sajdager '

Farmin Madras give certain particulars of expeniments that had been | 10 Madras
made with the acclimatisation of foreign sorgh and to some extert |
also with the indigenous cholam, butvery ittle of a critical nature has
as yet been published regarding special fodder forms of the plant peeus
har to the Presidency and of the native practices in their production

Mr. Mollison descnbes the manner of preserving
g fodder followed in the South

Maratha Country, *The ENsILAGE,
bundles are built into neat oblong heaps in the field, Eachheap iy

built with 2 slope from the ground to the nidge, and when complete iy
protected along the sides, ends and top with big lumps of black soil,
which are built or packed closely together. These heaps when com.
plete look like large boundary marks” Cattle can freely praze
over the stubble, but can get no access to the stored fodder.” pp,
Voelcker has expressed himself as opposed to the introduction into
India of the European methods of silomng Sorghum fodder, The

reports published by the Experimental Farms of Indizare as a rule
unfavourable,

Mr. Mukerjl (Handbook of Imd. Agric, p. 255) says that

Sorghum fodder may be sown “in May, aud sowings should con-

tinue through June and July, that there may be a succession of

fodder crops of first, second, and third cuttings from July to March or

April, a portion of which can be dried and preserved for use from

April to June, The dred stalks should be stacked and thatched.”

Poisonous Property,—It has been already observed that the | waey 1o

name &/kkonda given to the wild S, halepense may be intended to |p,

SORG|
A X OISONO S
denote the well-known peisonous property which that grass some- |

- 8. 2424-2500.
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times manifests It may perhaps be acceptzd as a further proof
of the derwvation of at least the fodder.yielding cultivated forms
of Sorghum vulgare from this wild plant, when itis added that
under certain circumstance, the cultivated Sorghnms also become
poi In this it ion may be invited to the
fact that the Hemp Drugs Commission in their Report (p. 756) and
more recently the Excise Commissioner of the Central Provinces have
made known a new use of the root of the judr plant that seems to have
escaped the observation of previous writers. It would appear that
udr oot isemployed to increase the potency of Indian hemp ($4ang
and ganja) as also country liquor, but is viewed as too powerfal to be
used by itself. A potson residing in the roots is certainly remark-
able and worthy of the most careful and searching futere inquiry,
but it may be added that it)s said to occur also is the root of rice,
and s0 far as fudr is concerned in the cold weather or ringnt (Central
Provinces) and shalu (Bombay) varieties only.

In the Dictionary of the Ecomomic Products of India (Vel,
y1., Pt 111 (1893) 2. 304) it was observed that whether due to
an msect (as the natives appear to think) or to some physiological
change in the growth of the plant, due to climatic disturbances, the
Jjuir stems become occasionally poisonous, The occarrence of this
poisoﬁous property is moreover often simultaneous over a large
tract of country, appeanng and disappearing within certain fixed
Limits of time and localiy. It would thus seem that the effect of
climatic disturbances in modifying the quantity and quality of the
crop has not received the degree of consideration which it
demands. Need it, thetefore, be added that the study of the races
of Sorghum, mrelation to climate and soil is of the very fisst
importance. Since the aboye suggestions were offered, more especi-
ally regarding the possible physiological changes in the growth of the
plant, considerable progress has been made. VYeterinary-Captain
Poase (Agricultural Ledger, 1896, No. 24) recorded the death of a
large number of cattle at the Swsa fair, doe to their having eaten
Judr stems. A parcel of the stems was subsequently examined by
Mp. T- Stephenson, Analytical Chemist, Bombay, al:ld found to contain
75 grains of nitrate of potash per ounce ,vexght of the plant,
Moreover, that salt was found to be ly d d through
the plant, bemng most abundant in the stem at the nodes or junctions
of the leaves, Captain Pease observes: * There can be no reasonable
doutt that in‘the cases of poisoning from the plant the cause is the

resence of large quantities of nitrate of potash in the stems” On
the other hand, Dunstan and Henry (Philosoph. Trans. of the Royal
Society, 1902 (199 A), 399] in a very learned paper on the Cyano-

genesiz in Plants have shown that the poisonous property of immature
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Sorghum is due to the presence of prussic acid onginating in a new
glucoside named dhurrin. They have furnished a full account of
the formation of the poison and of the enzyme which has the
power of hydrolysing dhursin. But it should be observed that
these authors expressly say that the prussic acid has only hitherto
been detected in *the young plant.” Aind they add, “Tt appears that
animals, indigenous to the countries in which these plants are native,
refuse to eat them in the eatlier and poisonous stages of growth.”

The posomng referred to by Pease occurred in consequence of
cattle having been given plants stunted through the failure of the
rains and the abnormally high temperatare that prevailed at the time,
The fodder therefore certamly did not consist of young plants or
thinnmgs from afield of seedlngs.® Capt. Pease further remarks
that it 15 a very general belef that Sorghum rendered poisonous
through being stunted might subsequently become bya
liberal supply of ram, or even (he suggests) through washmg
thoroughly the prepared fodder before 1 13 given to the catle,
Dunstan and Henry, on the other hand, observe that according to
Floyer the Dhurra « is planted chiefly m order to shade the Arachis
(ground Dpat), to which it also affords protection in forming a
poisonous hedge. The * thinmings’ of the young mulletare often strewn
around a cultivated crop, and the neighbours are warned to keep
their cattle off. The poison is most iwtense when young plants,
one foot high or less, are kept without water for a long time, and
such unwatered young plant is highly toxic to cows.”

By way of concluding thus brief review of snformation the following
references to more recent opinions may be useful.  In the Board of Trade
Fournal (Supp. 1903, XIV)1t is observed “the amount of prussic acid
obtanable from Dhurva is 1 the case of plants 18 inches to 24 inches high
‘2§ per cent, beyond this stage the amount rapidly dimunishes, and m the
mature plant the cyanogenetic glucoside has entirely disappeared.”” As
having a bearing on the belief that the roots also are poisonous reference
may here be made to an article i the Journal of the Soctety of Chemica}

Industry (XXI, 1903, p. 226), in which, winle discussing the presence |-

of prussic a;id. it is affirmed the poison occurs most abundantly in the
staiks, lessinthe leaves, and not atall yrr the roots, Bpunnich (Queenslangd
Agric. Journ, X111, 1903, p. 94, also Fourn. Chem, Soc., No. 448, 2 ;a.
796) in hus paper on Hydrocyanic Acid in Fodder Plants says 'lha.t7|l,e
quantity is increased by bigh mitrogenous manuting. He further obsery,

that as soon as the seeds ace tipe the plant becomes Innocuous, T:‘
poisonous nature of Sorghum as fodder has aroused much aptenti .
Australia, and Dr, W, Maxwell in the ot
has contributed useful additional part

] nin
Queensland Agricultural Journal
culars (see Vol. X111, (1903), pp. 50,

* Lieut. Cel. D, St. Grant in 1go3 reported a case of c:ltle-r

Dengal, 25 the tesult cf the eating of young shoots sprisging from eldcroner-ar<Eh
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93, 293, 473)» The subject has also been taken up by various investiga.
tors tn the United States of America (see Agri. Dept. Exp, Stat, Record
X1V, 1903, pp. 208, 701, 921). Slade has, for example, pointed out that
a very great variability exists in the amount of prussic acid present in
the different varieties of the plant. An extensive series of quotations
might be given in support of the Indian belief that Sorghum only
becomes poisonous when stunted in its growth through insufficient
ramnfall and abnormally high P es. In noinstance has an Indian
writer s0 p d an opinion regarding the poi pros
perty as that given above in connection with Egypt. Nowhere in
India is the poisonous property of withering seedlings taken advantage
of to protect other crops from the depredations of straying cattle,
Dr, Voelcker {Repart Improv. Ind. Agric., 893, p. 92) and one or twa other
writers say, however, that Sorghum is grown around the borders of
fields ““to keep cattle from trespassing on to the crops.” “Where
hedges are not grown, it is not infrequently the case that a few rows
of a specral crop, such as linseed, hemp, or Sorghum are put round a
field in order to protect the main crop.” [ Sorghum as a Forage Urop™
by Willams sn U. S. Farmers’ Bulletin, No. 50 (1899); * Fovage
Crops,™ by Lyon and Hitchock, U, S. Bur, of Plant Industry, Bul. 59, 1904.]

Sugar Soerghum or Imphee.

It may have been noted, from some of the observations already
made, that forms of Sorghum with sugar-yielding stems must have
been well known to the people of Indiz many centuries ago, and
thus long anterior to any recorded introduction of these plants from
China or Africa. It may also be pointed out that since the word
Sorgo (Sorgho) originated in the South of Italy, it would bea safe
deduction that it had been first applied to (and had best be restricted
to) the grain and fodder forms that are believed to have been pro-
duced in Europe, in North Africa (Egypt), in the United States of
America, in the more northerly tracts of China, and in the more
elevated regions of India. In other words, it would be usefal if the
word Sorge were exclusively given to the warm temperate, in contra-
distinetion to the tropical forms, In the same way the name Smphee
(which means sweet-cane) was introduced into Enrope and America
about the year 1854 by Mr, Leonard Wray, as being the Kaffir name
of the special sngar-yielding plant which he found in South-East
Africa and which he urged so warmly as deserving of the attention
of the sugar-growers of the world. Some few years previously identis
cally the same plant had been sent from China to France by Montigny
and came rapldly into favour as & rich fodder grass, It seems,

heref; desirable on both historical and t ical grounds to
assign the name Jmphee to the sugar-yielding and Sorgoto the
temperate grain-yielding forms of the species. By most writers

these names are, however, used synonymously, a usage justified by the

S. 2424-2500.
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fact that a sugar-ielding form may, when carmed from one country
1o another, became a grain or foddes form. The separation recom-
mended, thengh it would be useful, conld not therefore be sthitranly
enforced, the more so since it by no means follows that all the sagar-
yielding stock now known came [rom Africa or China, any more than
all the Sergos originated in Iraly, India, Chioa and Alrica have exch
more or less parallel assortments of culivated races of Sorghum
vulgare, both temperate and tropical, and interchinges have no
doubttaken place for centuries past between all three countries. The
majotity of the forms of Sorgo proper and of Imphee proper belong,
howeser, to the botanical assemblage accepted as derived from the
same variety (or closely allied varieties) of the species  To a large
extent also they correspond with the rubi fuir of the plains of India.
They are the plants most generally prized as sonrces of lodider because
of being sweet and of possessing the property of rattooning and of
sprouting from stools after being cropped  Lastly, as already pointed
out, they are the coll d di which approxi most nestly
1o the wild plant S, halepense—a plant indigenous to large fracts
both of India and of Northern Africa. The separation, moreover, of
the plants that may be accepted as corresponding with the Sorgo and
the Imphee, leaves a vast assemblage of tropical forms such as the
judr proper of India, While these are doubtless represented both in
Alrica and China, 2 stronger case exists for at least the majority
being accepted as indigenous to India, than can be made out for
either of the other countries named. The separation of the forms of
Sorghum met with in India into two greatgroups that may be spohen
of as ponding with S, halep on the one hand and wuh
S. vulgare on the other, was urged in the Dicsionary of Economic
Products. That isolation seems o infinite practical value and shonld
be kept clearly in view in every attempt to improve the Indian stock,
‘Thereports and journals of our A; Dep Experi

Farms, and Agri-Horticultural Societies literallv teem with accounts of
the efforts that were made from one end of India tu the other to accli-
matise the Chinese and African sugar-yiclding Sorghums, And in
many cases plants which in all probability should bave been treated as

rabi were grown as kharif crop; failure being a nat
Alter a careful perusal of th
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Attempts at
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ural conseguence,
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experiments, two convichions arise in one's mind : first, that po practical
result of any great valoe has been attained : and second, that meantime
the study of the indigenous forms has been utterly neglected. It is
lmPusfnhle even now to say for certain what forms of juar and Sorgo
exist in the provinces of India or to furnish a concise statement Of the
systems of cultivation pursued. We read, for example, that in Bikanir
and Ajmer a form of sugar.yielding Sorghum known ns the Alipura’

been known and cultivated from time 1 fal and used 5!;"
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by H. W. Wiley, Chemust to the Dept.; Vear-Book 1897, p. 80 1899,
DP. 242+3; Exper,Stat. Record, X., 1890, p. 345. X1, 1000, pp. rqn,
319, 883 : X1, 1901, pp 236, 547, 942, XIII, 1902, pp. 42-3 242
XIV, 1903, p 757: U S, Farmers’ Bull. Nos 9o, gz (1899): Agric.
Gaselte, 1891,p 1341 1894, p. 578 Fourn, Agric, S Australia, V. (1902)
b. 876; Reo. des Cult. Colon. I1. (1902), p 5t; Fourn. Soc. Chem. Industry,
XX, (1g02), p. 628.

Spirit.—~Many writers allude to the fact that the Africans manu-
facture a sort of beer from the grain of Sorghum. One of the natural
results of the inquiry into the sugar sorghums was the quedtion of their
being utilized in distillation. In 1834, Messrs. Minchin Brothers of Aska,
Ganjam, reported that the jwce of Sorghum was most valuable to
distillers. The spirit prepared is said to have tasted much like rum,
but after being opened was liable to throw down a gelatinous looking
substance, Nothing further has been heard on the subject 1n India, andin
the Umted States of America it has generally been sard that change in
the fiscal law of the country would be necessary before it could be utilized

Industrial Uses.~The value of the thicker and drer stems as fuel
is fully understood in India though they are only incidentally utilized. In
fact the plant is so very valuable as a fodder for the cattle that
remarkably little is, as a rule, available for fuel  The culms are sometimes
made into pens, more especially those of the wild spectes. In Southern
Europe and America a special form of the plant known to botanists as
var, technicum 15 specially grown in order that (after the removal of the
gram) the nigid, strong, much-branched frumiting shoots may be employed
as natural breoms and special qualities for small hand-brushes or whisks
Mr. W. J. Hannan (Tectile Fibres of Commerce, rgoz, p. 158) gives in-
correctly a photograph of the compact headed forms of Sorghum as being
that of the Broom-Corn. Reference has already been made in the
paragraphs devoted to History to the leading German authors, who have
written on thts subject  Mr G P Hartley has given a detailed account- of
this special product in the Farmers’ Bulletsn, No. 174, published by the
United States Department of Agriculture 1n 1903 The form of the plant
that should be selected for that purpose, Mr Hartley tells us, *differs from
all the others of the same species in having panicles or seed heads with
much longer, straighter, and stronger branches or straws.” It 1s for the
seed heads, or *brush’ as they are called, that the plant is cultivated.”
It would seem there are two chief forms, known as “standard ¥ and
«dwarf.” The former has longer and stronger straws and is accordingly
used for large brooms, while the latter is shorter, but has fine, straight,
elastic, and uniformly green straws The dwarf fetches the highest price,
and 1s used for hearth brooms, whisks, and cloth brushes. [Conf. Dadge,
Useful Fibre Plants of the World, p. 59 ]

Trade én Juar.—It is exceedingly dricult to furnish any very
definte statement regarding the traffic in the products derived from
Sorghum vuigare m Indis, for the simple reason that as a rale
the official statistics treat of the two millets—/udr and 3ajra— con-
jointly. It would, however, be fairly safe to assume that 3rds of the

- S, 2424-2500,
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quantities recorded are in reality judr, the balance being b4
The estimate of total production given above for judr alone cOB®
to 100 million cwt, of grain  The exports of ju¢r and dajra togethet
during the past five vears have averaged 738,000 cwt; rds being
Judr we thus learn that the total exports do not serfously exceed one-
half per cent. of the production. Judr is, therefore grown pri-
marily to meet the food necessities of the people and not (as in '
case of rice 1n Borma) as a rent-paying article of export. The ar
of its production can alone be curtailed by the consumption of sor
other article of food either produced or imported. The necess:
nature of the crop may be gathered from the interchanges which ec
stantly take place between the provinces of India during seasons
scarcity or famine. And this is an interesting new feature of Indi
economy in direct consonance with the rail and road facilities ¢

interchange.
The quantities of judr and dajra conjointly shown as carried by,
4

J rail and river average about 6 to 7 million maunds in normal

years. The maund varies in the different provinces, but in Bengal
it is 827lbs. The famine of Western India at the end of the past
century caused a demand for these millets responded to by the other,
provioces, In the year 1899-1900 the rail and river traffc came fo|
close on 16 million fnaunds; int 1900-01 it stood at 123 million 3 in
1gor-oz at 11§ million maunds, but in 1902-03 1t fcll':o its nor,mal
condition of 63 million maunds  Now, duning these years of searecit;
and famine, Bombay Presidency mmported in 1899-1900, 6 million ; i:);
1900-01, 6} milllon ; in 1901-02, 4§ million; and n r1goz.03, 2
million maunds, while the town of Bombay itself took jn addm‘og' 3
1, §, and 1} millon maunds  These supplementary supplies we3
drawn from Madras, the United Provinces, Sind, &c. i
Turning now to the records of the coastwise traflic we. obtain [
similar indication of the inter.depend, of the provi of India
for this all-important food-stuff, especially during abnormal years or
tocal climaticdisturbances, Thereturns of imports show that Bombay
deaws on Sind, Madras, and Burma and exports to Kathiawar and

Kach.
Prices—The official returns (Prices and W ju India)
somo useful particulars, The mean average Judte.

India during the years 187175 is taken as
comparison of relative prices in the d stnety,
also of accldental distorbances. A caref
reveals the fact that with every extens
trade a balance cr adfustment {n fo
tike, judr may have been abnormal
1 fac! Eles of export, while other asticle
S. '2424-2500. -~
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in value with the additionsl supplies obtained, Daring the quin-
quennial period 18961900 (which includes a term of scarcity and
famine) the mean average for the whole of India was 153°6 and in
1903, when the effart of the famine had been effaced, it stood at 109°23,
but il three provinces be removed from consideration, namely,
Berar, the Panjab, and Sind, the mean average for the whole of the
rest of India becomes 3:006. In thethree provinces named (except
" rome districts of the Panjab) judr never seems to have been procur-
fac able at the price expressed by the standard of 100, As exhibiting
resr the actual prices of this millet, it may be here stated that, expressed
beirint seers (=2 Ibs.) and decimals of seers, obtainable for one rupee
Gai (or 1¢. 44.), the returns of Burma in 1§03 show 2476 ; Bengal 19753
dis' Agra 22'5; Oudh 2521 ; Rajputana 23'51; Central India 28145
"“"\ Panjab 21°88; Sind and Balachistan 1867 ; Bombay 22°84 ; Central
S“: . Provinces 25°53 5 Berar 2244 ; Nizam's Territories 208t ; Madras
:, 2615 and Mysore 2624, Thus the provinces where this grain is
normally most expensive are Sind, Bengal, Nizam'’s Territories, and the
Panjab,
" The most significant lfeature of the intermal trade retums is
pethaps the circumstance that Bengal practically takes no part in the
traflic, Millets are in fact very little consumed in Bengal. Another
feature of the trade may be said to be that the great producing areas
€Xport to tracts of country inhabited by simple agricultural communi-
ties or to regions where modem civilization with its i
loxnry has not penetrated to any matetial extent,

S. 2424+
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The objects of THE AGRICULTURAL LEDGER are—
(1) To provide information connected with agriculture or with economic groducts
in a form which will admit of itd ready transfer to ledgers
(2) Tosecure the maintenance of uniform ledgers (on the plan of the Dictionary)
in all offices concerned in i { subjects th 4 India, 50 that
references to ledger entries made in any report or publication may be readily
utilised in all offices where ledgers are kept;
(3} To admit of the lation, in ient form, of inf ion on any subject
d with agricultuce or ic products to officials or other persons

interested therein,
{¢) To secure a connection between all papers of interest published on subjects’

relating to economic products and the official Dicﬁonary of Economic
Products. With this object the information published in these Ledgers will
uniformly be given under the name and number of the Dictionary article which
they more especially amplify. When the subject dealt with has “not been
taken up in the Dictionary, th/e position it very possibly would cccupy in
future issues of that work will be assigned to it.

To facilitate the preparation of an index to THE AGRICULTURAL LEDGER
the following arrangements have been made, commencing with
1900 1 —

All papers published will be paged, irrespective of subjects, into an annual volume.
The annual paging will be given on the top of the pages. But to permitof a
inuation of the classification into the various series hitherto observed,

a fusther folio will be shown at the bottom of the pages. This will be pre.
served throughout each series and be continued for several years, until in

fact sufficient material in each semes has been sccumulated to constitute a

faic sized volume.
Atthe end of the year a printed index and titlepage will be issued for the

annual volume, and after a period of, say, five years an index and title-page
will be issued for each series. It has been found that mahy persons subscribe
for a certain series only and do not care to receive the others, The new
acrangement, while permitting of the formation of an annual volume, will

at the same time retain the serial classification,
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[Dictionary of Economic Products, Vol. IV , H. 414-436.]

Provisional Report on * White Scour’ in young stock at Probynabad, by
CAPTAIN F. 3. H. BALDREY, F.R.C.V.S, Professor, Panjab Veterinary College,

In accordance with instructions received from the Principal, |observations
Panjab Veterinary Collegs, I visted Probynabad on the rgth, zoth,
and z1st of June. Previous to this T had received the body of a foal
dead of the disease, and my observations on this are as follows. The
post-mortem of the foal revealed extensive mucoenteritis with great
destruction of the mucous membrane of the intestine,

The mesentenc lymphatic glands were enlarged and contained
an excessive amount of 4 milky secretion, The mesenteric blood
vessels were engorged The spleen, pancreas, and kidneys were
normal. The liver shghtly enlarged, bile-stained, and fniable, The
lungs showed b ho-p shightly, the b: hial tubes betng
filled with a thick frothy mucus The cadaver was considerably
decomposed, which greatly hampered bacteriological investigation.
Matenial was, however, preserved for histological examination,

In the presence of innumerable organisms both anfe and post-
mortem it was impossible to make satisfactory cultures,

From the history of the disease and 1ts symptoms I was at once | White scour
led tn believe that it was white scour as it occurs in calves, and | SisPested.
which was investigated by Nocard and Mettam in Ireland in 1902,

On maldng sectioas of the intesine and the mesenteric glands I
wag enabled to demonstrate the presence of a few bipolar staining
organisms of the Pasteurella variety, which is the cause of white
scour and lung disease in calves, as demonstrated by Nocard and
Mettam, -

(29 ) H. 414-436.
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On account of the amount of d position and the p of
enormous numbers of bacteria of other varieties it would be impos-
sible to definitely say that this is absolutely and undoubtedly the
cause. It is, however, sufficient to make it 1 bable, and
in arder to definitely prave the case it will be necessary for me to go
to, Probynabad and make investigation of the matter on the spot, 8o
that I may obtain fresh matenal.

Mr. Montgomery at Mukhtesar has also kindly made some section
preparations of the tissue, which I sent to him, and he also found the
bipolar organism which I have mentioned. A

It was unfortunate that on my visit to Probynabad on the 20th
June Ishould find no animals affected. There had been 2 number
of cases, but the last was just dead and no fresh case had occurred.

Ishould esteem 1ta favour 1f I might beallowed to go to Probyn-
abad when a number of foals are expected to be born, and to remain
there until material is forthcoming. As there are at present about
35 deaths out of 75 births from this disease in the year, the serious.
ness of it may be imagined.

Strangles. Inoticed in my recent visit that several sucking foals were
suffering from strangles. This in connection with the presence of
white scour would point to a very foul condition of theruns, At °
this I am not surprised, as the farm has been in existence some 40
or 50 years and only certain "parts of it are let off for young stock
runs and breeding ; these are not sufficiently fenced to allow of any
one part having a complete rest from the stock. The grass prddocks
that are irrigated and in which young stock are turned for limited
periods are small and difficult to thoroughly clean after the stock
have been in them. The want of water prevents the larger runs
from bemg occasionally cultivated and so having a complete rest and
change from the fouling influences of the stock.

To these causes I think a good deat of the diseaseis due; I mean
that these existing conditions facilitate the growth and reproduction
of such parasites as the Pasteurella of white scour and the streptococ-
cus of strangles.

1 had neither time nor opportunity to make & thorough fnvestiga-
tion of the conditions during the short time I was there ; moreover
the weather was jnordmately hot, and I could not possibly have
made a complete examination of the place. This 1 should Lke to
do during the next cold weather, accompanied by some one of the
t1th Bengal Cavalry, who is acquainted with the place, when I could
make practical suggestions, which Icannot pretend to do in this
provisional report. .

Desgristion Tappend herewith a short account of the disease known as white
scour which 1 think would make a usefal addition to the Cyvil

H, 414-436.
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Veterinary Department Ledger sentes.  There is very litle literature
of its effect on foals, and this makes the disease at Probynabad all
the more interesting. Moreover, the fact of its being s0 prevalent
at Probynabad, points to the possibility of ather parts of the province
being infected, and by circulating a description of the disease other
cases may be brought to light.

Designation.—White scour is a disease affecting newly.born
calves and foals, characterized by a white diarthoea of a very fatal
nature, and occasionally complicated with lung affection and foint
disease.

History.—The disease was first studied by Jensen in 1893 and
he, with other workers, considered the cause to be the Bacterium cofi,

Therzal cause of the disease was not demonstrated until Nogard
in 1gor was commissioned to mveslig.n.e white scour in Ireland,
Hethen proved the constant presence of a pasteurella in the tigsyey
of affected ammals and reproduced the disease by the means of this
organism. (Bulleiin de la Soc1éd Cenlrale de dléid Vi, z51h A pril
1901, page 231.) Lesags and Delmer again found the same organism
in calves (dnnales de £ Inshitut Pasteur, 25th June 1g9or, page 231),

Bacteriology —The orgamsmisan oveid bacterium with gt
the characters of a pastewelia, ze, stis ovoid in shape abont 15
micron n length and ° 4 mucron m Width, The extremities garo

T Tt s e dhe ranie s whes med thly gy

' : The two
- and leave

: § may not
show this clear space, as some will be seen end on when they i)
appear as ordinary staphylococci.

The orgamsm is very polymorphous, ie, in cultures it may
agsume bacillary forms or even long thread-lihe forms,

It is non-motile, does not sporulate and does not stain by the
method of Gram. It will grow on boullon and gelatine, but not oq
potato. It does not hiquefy gelatine, and does not coagulate milk,
The organism 13 werobic and will grow at body temperatore, Itig 5
facultauve patasite and has a wide dxst‘nbunnn, retaining its virnlence
for a great length of time, unless subjected to exireme heat. Th

. S N as o mntmannceary fn e asitta s T

of its being a Gram negative organism renders its demonstration j,
the tissues difficult, It may be destroyed by exposure for one hogy
to temperature of 140°F. It quickly succumbs to ordinary antiser,,
tics such as 1-1000 Perchloride of Mercury, or 5 per cent. Acig
Carbolic.
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Diagnosls.

Post mortem
le

Diagnosis—Can be assured by the rapidity of the disease, its
onset being 50 soon after birth, and the acuteness of the symptoms, In
coli bacillary infection, which causes very similar symptoms, the onset
is not usually so early and the disease is more chronic in its action.
The pulmonary complications are also diagnostic and even in
ordinary cases of uncomplicated diarrheea there will always be a
slight evidence of bronchial affection. The demonstration of the
pasteurella in the faeces is possible, but itis not diagnostic owing to
the p of other organi:

A certain diagnosis may be made from a post-mor/em examination
providing the examination be made before decomposition has become
pronounced. i

The acute form will show the inflammation of the gastro-intestinal
mucous membrane and congestion of the submucous issue.

The direct microscopical examination of an ordinary smear of the
pulp of a mesenteric gland, after staining with methylene blue, will
reveal the bipolar organism. It may be found by the same means in
the intestinal submucous coat, in the heart blood generally, and in the
joint effusion.

To absolutely demonstrate the true canse the better way is to
inoculate into (he muscular tissue of a rabbu, or the peritonzum of a
gui pig. one cubic of a dilution m sterile distilled
water of the blood, the pulp of the lver, the pulp of a mesenteric
gland, or the articular exudate. In order to ensure that other
organisms are not present it is better to kill an affected animal a day
preceding that on which death would ordinarily take place; but if
a recently dead animal is obtainable it usually suffices.

After the guines-pig’s death the organism may be obtained pure
in the heart blood, It is more difficult in the rabbit, which is more
resistant and Jives Jonger, allowing other organisms to gain entry.

Post-mortem lesfons.—The ordinary lesions of hxmiorrhagic
septiccemia are seen, The whole of the intestnal viscera will be

The ines will show sub ecchymoses.

The capillaries of the peritoneum, pleura, and pencardum are
strongly injecied. The colon is intensely congested.

Peyer’s patches will be enlarged, salient, and softencd. There
may be deeply congested ulceration of the mucous membrane,

The mesenteric glands are very enlarged, hmmorrhagic, and
gorged with a red serous eflusion.

The ufine is clear and albuminons. The lungs are congested
and cedematous,

In less acute cases the intestinal lesions may not be evident and
the lungs may be very slightly affected. The articular stmctures will
be infiltrated and show a jelly-like yellow exudate, and the synovial

"H. 414-436. .
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capsule will be distended by 2 clear yellow fluid, which may be of a
rosy colour, with fibrin threads suspended in 1t.

‘The serous coat will show distinctly the congested vessels, and in
old cases there will be considerable organisation of the exudate,
which laiter may have infilirated the surrounding tissues. The
umbilicus will be enlarged and hardened and may be suppurating
and becoming brokendown.

‘The pulmonary lesions will be those of broncho-pneumonia of a
diffused catarrhal nature and in some cases there may be grey hepati-
zation and caseous degeneration, Later still the anterior lobes will
become hepatized and composed of compact fnable tissne, and
still later there will be cavities containing a white purulent matter,
The bronchial and medwastmal glands will be enlarged and
pale in colour. The liver, spleen, and kidneys will be congested
only.

Immunisation.—The rapidity i the evolution of the disease and
the fact that young ammals are nfected at the time of birth renders
vacanatton or the inoculation of 2 preventive serum or antitoxin very
dificnlt, Favourable Laboratory results have been obtained by
producing a toxin from a growth in culture of the pure organism, but
its practicable adaptation has had doubtful results, Lesage and
Delmer exposed a pure culture of the pasteurella to a temperature of
158° F. for one hour. This kulls all the organisms, but their toxins
remain; an moculation of this material 1s said to produce immunity,
but the results are not satisfactory, One attack of the disease from
which an ammal has recovered will produce an immunity and allow
of the moculation of a dose of virulent culture one-third of which
killed an unimmunised animal.

From the disease so-called GAofwa in cattle on which Major Pease
has written a report and which 1s due to a pasteurella, a serum has
been mbinufactured at Mukhtesar which successfully immunises

animals in the Laboratory experiments, and 1t is quite possible that
such a serum might be made for the disease white scour. A serum
is made by hyperimmunising an animal as an agent for the production
of serum.

Treatment.—The disease once established is very difficult to
combat and the object in view is to prevent the disease from aflect-
ing the lungs and causing the pulmonary complications, Ifitis

confined to the i ines with no i there is a possi-
blhty of the ammal hemg enabled to shake off the poison. Alcoholic
are indi d in the ¢ ing of the disease, care being

taken that none of the fluid should pass into the traches, and cause
lmmlon o( the air passzges and so render their jnfection easfer of
Acetate of may be given frequently in

H. 414-436,

(35)

Post-mortem
lestons.

Immunisa~
tlon.

Treatment.
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Treatment.

very small doses. If the animal shows any improvement tincture
of digitahs may be given as an aid to convalescence, If the
umbilicns is inflamed or vlcerated it shonld be washed and asepti-
cised. The animal or animals should be removed from the place
in which they are kept and placed in another in as hygenic a con-
dition as possible.

In cases in which the langs become badly affected, and there is
a putrid smeli from the nostrils, it is better to destroy them at once
as treatment is hopeless and the longer they live the more infection
they spread. The object, however, mainly to be aimed at is.pre-

vention.
Prophyl All places in which the disease has existed

Treatment
©of marss
and cows,

should be thoroughly disi d by burning, wh hing with lime
1o which Carbolic acid 1 pint to each bucket has been added. All
cleaning and stable utensils should be thoroughly boiled for at least
one hour. Paddocks which have been used as breeding ones should
be ploughed and well limed and used for cultivation for three years
before being again put down to grass. Earth fioors on which animals
have stood should be taken ap to at Jeast a foot in depth and disin.
fected by mixing with lime and carbolic acid or burnt by mising
with dried litter,

Mares and cows which are due to foal or calve shonld, 1t possible,
be removed to & place 1n which the disease does not exist and has
had no previons existence, In doing this the animals should not be
removed at once: it should be done in stages  Owing to the resis.
tance of the organism, it will be necessary to move the animals at
feast three times; at each halting place they should be sponged over
with a 2} pet cent, solution of carbolic acid lotion, and the vagins,
vulva, and mammsry glands, washed with a '5 per cent. solution of
{ysol, or chinosol, 5 grains to the pint. The svagina being syringed,
Every care at the breeding depbt should be taken to rehder all
appliances, fittings, utensifs, and the attendants as cleanly as possible,
Especial care should be taken in the cleaning and disinfection of
attendants’ boots, shoes, or even bare feet, by placing at the entrance
10 the depOt a tubful of phenyle solution in which they may wash
them preparatory to entering the enclosure or space alfotted.

The place setapart for foaling or calving should be kept a3 dry ag
possible and all fitter carefully clesned and dried daily,

At the time of birth every aseptic precaution should be taken;
shoroughly wash the wagina, vulva and mammary glands of :hé
mare with one of the above so'utions, The foal or calf shonlg
have the mouth sponged with a weak solution immediately
onbirth. The umbilical cord is also immedintely bgatured

with an aseptic thread, which thread should be Lept in a botle

H. -436.
414-43 ( a6 )

.
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containing & 5 per cent. solution of carbolic acid. The cord is then
cut between the ligatures and again thoroughly washed and either
athick dressing of collodion, or an aseptic pad of boric waol applied,
and secured 1n position by anaseptic bandage, which need not be
removed for two days unless it becomes displaced, when it should be
agan applied, This should remain until the wound 1s thoroughly
closed,
Previous to applying the wool and the bandages, a very good
dressing to apply tothe umbilicus, is the following solution :—
Metallic jodine, 2 parts.
- Todide of potassium, 4 parts.
Distilled water, 1,000 parts,
Or paint the part with the following =
Metallic jodine, 2 parts.
Methylated spirit, 1,000 parts,
When the spirit has evaporated and the part is dry, collodion may
be applied, which obviates the necessity of bandages.
The collodion used is iodised 1 to 100,
1 again refer to the difficulty of thoroughly destroying the
organism, and wish to point out that none of the above measures will
be of any avail unless they are carned out thoroughly in every detail,

T The 7th Fuly 1905, :

H, 414-436.
( 37} a14436
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The objects of Tite AGRICULTURAL LEDGER are i— :
{1} To provide informatson conpected with agnculn-r'c or with economic products

in & form which will admst of its readv transfer to ladgers;
(2) To secure the maintenance of uniform ledgers (on the plan of the Dictionary)
in all offices toncerned in agricultural subjects throughout India, 50 that
- references to ledger entries made in any report or publication may be

readily utilised tn ali offices where ledgers are kept ;

{3) To admit of the circulation, in conventent form, of information on any subject
i to officials or other persons

with ag or P
interested therein;
(1) Tosecure a connection between all papecs of interest published on subjects
relating to economic products and the official Dictionary of Beonomic
Produsts.  With thus object the information published in these Ledgers will
umformly be given under the name and number of the Dictionary article
which they more especially amphify. When the subject dealt with has not
‘ been takenup 1n the Dictionary, the position it very possibly.would occupy
n future issues of that work will be assigned to t,

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

1500 ;~—
All papers publishied will be paged, srrespective of subjects, into an annual volume,
The annual paging will be given on the top of the pages. HBut to permit of g
of the ck mto the various sertes hitherta observed,
a further folio will be shown at the bottom of the pages. This will be pre-
served throughout each seres and be continued for several years, until in
tact sufficient matenal in each series has been accumulated to constitute g

kair sized volume,

At the end of the year a printed index and tille-page will be issued for the
annual volume, and after a period of, say, five years an index and title-page
will be ssued for each series. It has been found that many persons sub.
scribe for a certain series only and do not care to reczive the others. The
new while pe: ing of the of an annual volume,

will at the same time retain the serial classification.
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- NOTE.
——
To those who bind the Agricultural Ledper two alternatives are serzered s
they may bind the issues of each year into an annual volume, or they =t .
- apart the Series into which 1t is divided
These Series are as follows :—

1--VEGETABLE PRODUCT SERIES,
IL—ANIMAL PRODUCT SERIES.
IIL—MINERAL asp METALLIC SERIES,
IV.—AGRICULTURAL SERIES.
V.—INDUSTRIAL SERIES
VI—ENTOMOLQOGICAL SERIES,
VII ~VETERINARY SERIES
VIIL—FOREST SERIES.
IX —MEDICAL awp CHEMICAL SERIES
X—~IMPLEMENT anp MACHINERY SERIES,
XI-—CROP DISEASE anp PEST SERIES.
XIII ~MISCELLANEOUS SERIES.
For either purpose indexes will be published. The annual index
10 appears year by year; the *senal ” indexes will appear at wider intery
The annual index refers to the numbering which heads the
ing at the foof, which i3 consecutive in each Series, will
indexes,
Public libraties and simrlar institulions are Jikely to find the plan of bind:
annual volumes the more convensent one. inding fn

1y Leep

M eonting,
als,

Pages: the nymiay.
be uged in 15,0 t21ia]

I HENRY BURKILL,
Oftcialing Reporter on Economy, FProdyey,
to the Gamrnmml o; ;,,,1'
+ .






ERRATA.

No. 2 (1905). Phaseolus lunatus.~—Report on the Chemical Examination of
the Beans, page 11, line 14 from bottom, for pe-sanlagu read pe-
sanfagu. Hovwever, the name pe-santagu does not properly belong to
Phaseolus lunatus

No. 3 (1905). Saltpetre.~Manufacturs and Composition of Indian Saltpetre,
page 18, hine 12, for Schlossing rzad Schloessng.

It is also necessary to correct an error which has crept into the Serial Paging
of the Vegetable Product Series, beginming with No 1 of 1905, and which runs
through Nos. 89, 90, 91, 92 of the Sertes, thus «—

Present Correct
ertal Serial
Paging. Paging.
Agricultural Ledger, 1905—~No, 1 - . 231240 I~ 10 .
» » 2 . . 241246 11—16
” . » 4 . . 247—268 17—38
» ” 5 . 260—280  30-30

L4
N B~-With Agricultural Ledger No. 13 of 1904, was completed the first
volume of the Vegetable Product Series, comprising pages 1—554.






ERRATA.

No. 2 (19o5). Phaseolus lunatus —-Report on the Chemical Examination of
the Beans, page 11, line 14 from bottom, for pe<sanlagn read pe-
sanfagu. However, the name pe-santagu does not properly belong to
Phaseolus lunatus

No. 3 (1905) Saltpetre—Manufacturs and Gomposition of Indian Saltpetre,
page 18, line 12, for Schlossing read"Schloesing.

It 15 2ls0 necessary to correct an error which has crept into the Semal Paging
of the Vegetable Product Series, beginning with No 1 of 1905, and which runs
through Nos 89, g0, g1, 92 of the Serues, thus :—

Present Correct
Senat Serial
Paging. Paging.
Agricultural Ledger, 1905~—No. 1 . . 231—240 - 10
» » 2 . . 2n—246 11—16
» . » 4 . . 247—268 1738
» ” 5 . 205—~280 39—30

N.B—Vith Agricaltural Ledger No. 1.3 of 190y, was completed the first
volume of the Vegetable Product Series, comprising pages 1—554



NOTE,
———

Thss Index completes the volume for 1905,
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A

Aotleriz, 1904, 69; 2e¢ Polygonum
glabrum.

Abbey-Yates, see Yates, Reginald
Abbey.

Abbott, Messrs. H, E, & Co, 1900, 55.

Ablara, 1901, 339,

Abdoola, Mr. Al on the cattle of Bis
Highness the- Nizam’s Dominions,
1920, 217, 218, 219.

Abel, Mr., 1904, 195.

ir. C., 1903, 89.

—— Sir F, A.. 1900, 20, 229; 1902,
593 1903, 239 ; 1904, 113,

Abi, 1992, 135 ; see Sodium Snlphate.

o shora, a kind of saltpetre, 1905, 27.

Abies canadensis as a tan, 190z, 12.

—— excelsa asa 1an, 1902, 12,

Abrae, 1901, 402,

Abri work, 1901, 310, 327, 328,

Abroma 2ugusta, fibre, 1903, 241,

Abutilon Avicennae, tolerance of salinity
of, 1901, 51, «

Acacia arabica, 1900 91, 117,177, 1769;

1902, 57, &8, 60, 63,
68,7577 7 0 %3

—————, an Indian -sand-binder,

1901, 68,
—————, afood of lac, rgo1, 210,
zt6, 261, 362; ser

Babul and Kikar.
———=——— gnimals eating pods,
. 1902, 71, 72,

Acaciz arabica as 2 1an, 1902, 1, 2, 3,
125 230
barkasa

23.
——m—em——— in medicine, 190z,

4 1902,

e, valte of, 1902, 70,

e, cultivation of, 1902, 64.

s ——, effect of age of tree on
tapnin in bark, 1903,

23,65,
—————— gum in medicine, 1902,
, value of, 190z, 6o,
in grazing lands, 1902, 74.
————~—— in relation to alkah souls,

1902, 124.
leaves used in making

drugs, 1902, 72
—————s—m planted on_usar Jand,

1901, a58.
pods as

8 , 1902,

. 7t

—~— e, valueol, Igoz, 71,

, tria} of, on usar jang,
1908, 454

e, use of timber, 1901, 344.

e, value of bark of young

trees. 1902, b3,

~—————, value of tree, 1902, 65,

~——- Catechu, 1900, 75, 76, Bo; 1901,
3433 3902, 57,58, 73,
79. 8o, 84 ;'tee Khair,

o appearance in disease,

1901, 139, 141,

¢
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Acacia Catechu as atan, 1902, 1, 2, 3

4,12, 13, 25,
o e , attempt  to artibcal]
spread  disease  of,
1901, 167
. climatie diti that
favour isease, 1901, 169,
e, decOmposition of

ussues 1 disease,
1901, 147,
e, duration of Hife of,
1901, 138,

e i e, $0000 ©F 130, 1901, 2100

e, frequented by  the
Flower Bee, Apis
florea, 1904, 79-

e e, TUCTOS COPIE  BPPEAT

ance of siem n
disease, 1901,
158,

INDEX,

Acacia Jacquemontii, an Indian sand-
inder, 101, 63,
———, go0d edible gom,
1902, £8, 76,
.sEim distilled  from
root bark, 1902, 60, .
~~— Latrpnum, gum, 190z, 78.
w~— leucophleea, 1992, 58,
L 595 130, 1902 %, 3
12,26,
e e fibi2e, 1502, 61,
s {004, 1502, 61,
e e SSequentted by the
Flower Dee, Apis
florea, 1903, 78,
gum, 1902, 61, 76, 78
~—— lophantha, limit ©of salinkty for,
1991, §4.
mmelzggox;lon, Australian Black-
wood, 1502, 58,

P
of, 1go1, 152,
s s, pi0SSTble Influence of
cyclones on disease
aof, 1901, 144
s e o, OSSt{E remedy  for
dscase, 1991, 179
e e, 03300 Of tlowenng,
and frawmg, 1901,
137,
s supposed  cause  of
disease of, 1921, 129
———mlech\;mdes, Pegu cutch, 1goz,
. 80,
———COnUInNA, 1920, L 11
e nen B8 2 AN, 1932, 236
eme dealbata, Austrahian Silver Wattle,
1922, 58,
8% a tan, 1992, 2, 3,

23
— decurrens as a tan, 1907, 73,
~~— thuroea, an Indian ssnd-binder,
1901, 65,
== Farnesiana as a tan, 1952, 26,
e e castie floweSs, 19032,
5
et e, d3€ tmade  from,
1502, 1
e e e Itqlented by the
lower Pee, Apis
forea 1904, 79
~ UM, 5901, 76
- {esrugines, 1922, g8,
s e £ULE, £933, 73
e Intala pe & tam, 1932, 26
e f lic dyeing, 1901, 302,
= Jacquecontdl, 1921, 63.

as 3 tan, 1902, 234

, limit of salinity for,
1301, 54,

modesta, 19061. 3445 3902, 55,

a8 & gum, 1603, 62,76

A umber, 1902, 62.

mememee PEDNALA 88 A t2, 1002, 26,

bark, 1902, 62.

(drequesited by the

Fiower Bee, Apts florea,
1934, 79

s~ prenantha as a tan, 3902, 23.

e Senegal, 1902, {7. 6o, 62, 74, 76-

——— gum, india's trade in,
1932, 78.

e e vabue 0, 1902, 77,

e Sums, 1953, 63,

e PN, $603, 79,

emame Sundia, 1902, 78, 81,

, red catecha, w form of
cutch, 1992, 79, 8o.

Acacias, Australian, in Indie, 1902, 58,

Acer macrophyilum, tolerance “of sali-
nuty of, 1901, 54,

Acetic acid, m Macassaz ofl, 1905, &

Achras Sapots as & tan, 1992, 46,

Achyranthes nepera, 2 Soarce of Indian
perlash, 1902, 110,

Accalte root, adulteraion of, 1902, 95

Acenltine, &n organfc alkal, 19°%
107,

Aconitutm, 1903, 82,

awor, 1591, 04, 56, 68,

s disyeCtim, 1903, 100, 101

fetor, 1923,'83, oo, 91, 91

93. 94, 99, 95. 100, 101,
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Aconitum ferox, par, crassicaulis, 190z,

94
laciniata, 1902, 94.
~———-=—— Moschatum, 190z, 93.
———————— gpicata, 1902, 94.
es————Theterophyllum, 1goz, 88, 8g,
90, 91, 92, 94.
- ans, 1902, 9o, 101,
~—————- lufidum, 1g02, 88,
—-w—— Lycoctonum, 190z, 89, g2,
- multifidum, 1902, 91, 92, 94,

99-

- Napellas, 1902, 88, 89, 92,
98, 99, 100, 102,

- palmatum, 1902, 89, 90, o1,
92, 93, 90

~———- rigidum, 1902, 89, 94, 100.

~———- rotundifolium, 190z, 91, 92,

94, 99-

=—-—— spicatom, 1902, 100, I0I,

~————- uncnatum, 190z, 91.

Acridide, 1903, 55.

Aenditm @ruginosum, 1903, 7¢

~———— succinctum, 1903, 79.

Acrolein, 1901, 411.

Adda, rgo1, 321.}La¢he and chisel rest]

Addy, 1901, 321. § used i lac turnery.

Aden Balsam, 1902, 129, ser Sumeda
nudifiora

Adenanthera pavonina, seeds, in rela-
tion to cement, 190z, 144.

Adhatoda Vasica, a source of Indian
pearl-ash, 1902, t10.

Adina cordifolia, 1905, 118,

—_— as 2 tan, 1902, 44.

, use of timber, 1901,

345.

Adro, 1904, 64; see Amarantus
polygamus,

Aduku theni, 1904, 76; see Apis indica,

Adulteration of lac, 1q90t, 280.

Advances to  Queensland  sugar
planters, 1903, 247 ; see Sugar.

Agle Marmelos as a tan, 1902, 18.

glutinous™ matter in
relation to cement, 1902, 144.

Aerobes, micro-organisms requinng
OXygen, 1903, 40

ZErua javanica, 15 a pot herb and famine

food, 1904, 63, 72.

~—-lanata, as a pot herb and famine
food, 1904, 63

ZEschynomene aspera, 1902, 149, 153,

’ 154.

——————leaves eaten, 190z, 157,
~————————indics, 1902, 153, 154,
Agallochum Xylo, sg04, 2.
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Apgalocki, 1904, 7; se¢ Aquilatia
Agallocha.
Agalugen, 1904, 1; see  Aquilatia
Agallocha. B
Agar, 1908, 1-3; see Aquilaria
Agallocha,

Agar-aliar, 1904, 7
Agar-batis, incense sticks, 1904, 7.
Agar-kumlaks or collectors of Aquilaria
Agallocha wood, 1904, 4.
Agara hindiagara, 1904, 1; see Aqui-
laria Agaliocha.
Agare-hindi, 1904, 1; see Aquilariz
Agallocha,
Agarn, 1904,
Agallocha
Agasti, Mr. 8. K., 1901, 136.
Agave Americana, an Indian sand-
bider, tgor, 68.
—~—--, multiphcation by offsets or
suckers, 1900, 53, 56, 57,
~——--, trial of, on usar land, 1901, 461.
sp., sec Aloe
ngida, var. sisalana, 1900, 45,
o, 66.
~——-- sisalana, 1900, 47, 67,
Age, 1904, 75, 91 ; see Apis dorsata,
Aggalickandana, 1904, z; see Aquilaria
Agallocha, i
Aggar, 1904, 2 ; s¢¢ Aquilana Agallocha.
Aghu, 1904, 67, see Chenopoduum
album. .
Aghya, 1904, 75, 91 ; see Apis dorsata,
Agla, 1902, 62; sec Acatia pennata.
Agnistkha, 1904, 149; Se¢ Carthamus
tinctorius,
Agra lac ware, 1901, 314, 313,
~——-, marble caiving at, 1902, 145.
Agre-hindi, 1904, 1; see Aquilaria
Agallocha
Agria Hll, one of the largest iron-ore
deposits in India, 1904, 20.
~—- Ridge, Central Provinces, iron-
ore analyses, 1904, z1.
Agricultural Implements, 1900, zor,
Agri-Horticultural Gardens,  Lahore,
1920, 52,
-- Society of India,
1900, 47, 50, 51,
56%.. 54 55, 58, 59,
+~———--Society of Madras,
1900, 67 *
Agrimoma Eupatorium as 2 fan, 1902,

1; s Aguilaria

30. -
Agrostis albz, an Indian sand-binder,
1901, 68, '

| S

c2
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Agui, 1904, 2 5 see Aquilaria Agallocha,

Aguila wood, 1904, 2. X

Agya, 1904, 75, 93 5 st Apis dorsala,

Ahef, 1903, 212, 232; see Ficus zeli-
giosa. 3

Aklada, 1903, 25; se¢ Ficus bengalensis.

Ahbu, or autamn rice, 1993, 128,133,
134, 136, 137,

Aikin, Dr., 1901, 380, .

Aile, 1902, §8; see Acacia cencinna,

Ailanthus excelsa as a tan, 1502, 18.

glandulosa 25 a tan, 1802,

18,
—mmv, tolerance of salinity of, 1901,

54.

- o use of timber, 1901, 345

Alnd-Akbari, 1903, 88,

Ain, 1924, 27 ; see Ficus Cunia,

Ainslle, Dr, W, 1goo. 179; 1901, 380,
391, 392; 1992, 38, 132,

Aipx or sweel Crssava, 1904, 123; see
NManthot utilissima,

Aira, 1904, 76 : se¢ Apis indica.

Airkaund & fGshmg net of the Kobis of
Bandra, 1903, 119.

Asth sbrcad). 1925, 863 ser Sorghum

vaolgare.

Aitchisort, Brigade-Surgeon LE T,
1901, 100, 302; 1902, 633 1903,
64. 70, 73, 90

Ajath rang, rgo1, 322.

INDEX,

Albizzia Lebbek as a tan, 1902, 26.

« laphantha, 1901, 545 g2z Acacia

ophantha.
e lacida, 2 food of lge, 190t
210,

procera as & tan, 1ga2, 26,
Albumen in lac, 1903, 297.
Albuminoids, how deermined, 1903

148,
Alcock, Major A., 1901, 77, 95,131
3904, 74, 77-
Alcahal, prepared from Asphodel bulbs,
1902, 157.
smemms-, repared from root bark, 1992,
60, 2¢ Acaca Jacquemontii.
Aleuntes moluccana, a food of lac, 1901,
210,
e 3§ 2 12T, 1302, §1
Aleuntic acid, 1901, 29
Alexander's, Mr. L.,
pruning, 1903, 35.
Alfalfa, 1901, 40, ;67; s¢¢ Medicago
satva,
——— tolesance of salinity of, 1901, 49
Algerobilia, 1903, 9; see Cmsalpinia
brevifalia.
Alhagi camelorum, 1902, 188,
- maurorum, 1902, 188.
,an Indian sapy

5.
system of tea-

—s 3-bind

1901, 68.
Al 1904, 30; see Freus refigiosa.

Afur gor, 336, ger Ia

Aligath, erp on reh land in,

Flos-regine

Al 1905, 19 ; see Calotropss procera.

Akatia 1932, 70; tee Acvoia anabia,

Alas nim, 1934, 336, sre Millingioasa
horiensis.

Aker goraji, 1925, &8 ; sec Digera
arvensis

Akota, 1905, 2§ see Schleichera triluza,

Akrof, 1991, 210; see Aleurites moluc.
cana.

A-dyau, 19054, 3, 4, 6 see Aquilada
Acalioeha,

Al2, 1904, 25 ree Ticus bengalensis.

Alainser, 1902, 147,

Alatz, 1934, 35 ; see Ficus brngalensis,

AI&J:‘XJ'I, 1990, 345 ree Adina cordie
ol

Alabiz, 1991, 287,
Alale 1935, 34; see Terminalia
bebula,

Alara, 1903, 283 sec Ficus bengalentis,
Alaua, vgog. 18, 2ee Vicus glomenia,
Alb z2ix Labhek, 1921, 348
e, 2 fo0d o Nac, 19,
210, 2635 220 Sirgis and Swuy,

1901, 430,

Alspura 19.5, 114, 313 ser Sorghum
vo'gire

Alkalt, demand in Indiafor, 5952, 135.

Alkali-heath, 3901, 605 1901, 65 sev
Trankeniz grandifolia;
toterance of alkaline
salts.

Comiaon salft, 1921, 66,

e mmene Glauber xalr, 1901 G4,

e Saleoda 192, G4

e lands, amnunt ol salt temored

(.{v s1l¢ bashes, 1901, 46,
sy i8isibution of, in the
world, 1931, 42,
e, tROVEmENIS of salt in,
1901, 43.
s e, Dt0TE, Value and yllises
tion of, 1901, 41.

m——, way i1 which vegetation
is injured, 1907 43,

Alkaline askes, 1922, 107,

eanty, 1922, o7, 1365

Altalis,

Alkahs, 1953, 307,
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Alkaloids, 190z, 107,

Allen, Mr, A, H., 1¢08, 74

Allenrolfea occidentals, 1901, 6o.
Allium, 1903, 52 ; se¢ Onicns,

Almond, a substitute for the, 1900, 93.
, tolerance of sahnity of, 1901,

53.

Almo?'nds, emulsin of, 1905, 14,

Alnus glutinosa as a tan, 1902, 54.

-——-- nepalensis as a tan 1402, §4.

-——- pitida as 4 tan, 1002, 55,

Aloe, American, 1901, 281, 282, 284.

wood tree, 1004, I1; see Aquilaria
Agallocha.

Alpimnus, P., 1905, go.

Alski, wot, 367; see Linum usitats.
simum,

Alst, 1901, 3673 see Linum usitatis-
Simumnt,

, analysts of, 1903, 153, 174, see
Linum usitatissimum

Alstorua scholars, & source of Indian
pearl-ash, 1902, 110.

Alta, 1901, 287, 292,

Alternanthera sessilis, as a pot herb of
the second value, 1904, 02, 63, 72.

Alter ative Crops to Ground-nut, 1900,
11, 12,

Aliing, Governor A, W., 1904, 116,

Altingia excelsa, dnsmﬁbuuon of, 1904,

116,

———————, storax of, 1904, 115,
122, 4

Alu~€a:h:}m1x', 1904, 65; see Basella
alb.

a.
Alu-gdch, 1904, 12635 see Manihot
utilissima.
Alum, 1901, 293.
Al-valli-Kilengu, 1904,
Manihot utilissima,
Alven, Dr, 1904, 205.
Alm, 1303, 53; fee Colocasia anti-
quortm,
Alwar lac wate, 1901, 316,
Amalgam, used in lac ware, 1go1, 320.
Aman of late crop of lac, 1901, 229,
Amara, immonal, 1000, 214.

126;  see

Amarantacez, pot herbs of the, rgog, 61.

Amaranth, Prickly, sez Amarantus spi-
nosus, 1904, 64.
Amaranthus spinosa, a source of Indian
pearl-ash, 1902, 110.
Amarantus (all species but spinosus)
as pot herbs of value,
1604, 62,
————-—— gangeticus, as a pot hetb,
1904, 63,71, 72.

129
Amarantus mangostanus, as a pot

herb, 1904, 64
paniculatus, as a pot herb,

1904, 64.
~~———— polygamus, as a_pot herb,
1904 ﬁ,;'. |

of, 1904, 72.
—————— spinosus, as a famine food,
1904, 64, 72.
=———~——virudss, as a pot herb, rgos,

55, 72

Amaria, 1905, 106 ; gz Andropogon
Sorghum.

Ambrosta, seed in oil cake,
17

American Safiron, 1903 153, 163 ; se¢

Casthamus tinctorius
—~——-—— sugar, 1903, 188; see Sor-
ghum saccharatum,

—— Sorghum, 1903, 188;
s¢z Sorghum saccharatum,

Amjad Mobammad, 1901, 140,

Amlia, 1901, 304; sec Phyllanthus
Emblica.

Ammonia, 1902, 107 ; see Alkalis

———— and 1ts salts, 1902, 108,

Amneri, 1905, 99 ; se¢ Sorghum vulgare,

Ammra, 190s,” 10z; see Sorghum
vnlgare.

Amoora, 1905, 55,

Amoora Rohituka as a tan, 1902, 19.

Amorphophallus, 1903, 52, see Surans.

Ampulara globosa, a land shell yield-
ing lime, 1902, 141.

Amramau, reclamation of usar land at,
1901, 437.

Amnitsar gum, 1602,
modesta.

lac ware, 1901, 319.

Anacardium occidentale as a tan, 1oz,
20,

Anagrobes, micro-organism thriving in
the absence of free oxygen, 1903,

1901,

62; see Acacia

40.

Analyses of Ground-nut soils from S.
Arcot District, 1900, 16,

Ansaphrenium argenteum, 1902, 22,

Anchu Manchu, 1904, 39, 42, 47, 18,
49, 51, 58; sez Elena
sine megyptiaca,

, analys:s of the grain,
1994, 47 ; see Eleusine mgyptiaca,

Anderson, Dr. T., 1g05. 61,

Dr., 1901, 184,

————, Mr, 1905, 65.

Andropogon annulatus, 1901, 451,

N




130 . INDEX,

Andropagon annulatus, grass for parti-
ally reclasmed reh lands,
1902, 123,
=~ foveolatus, an Indian sand-
binder, rgo1, 68,
—~———— halepensis, 1905, 835 see
Sorghum halepensis.
e, 1995, 84 see Sorghum
vulgare,
- amlisis  of grain,
1901, 352, 376.
e, analysis of, as Green
ogder, 19ex, 352,

Annatto ag apigment, 1994, 179; see
Bixa OreMlana. .
== Dre, 1904, 177; s DBixa
rellana.
T prices, 1904, 179, 180; sre
Bixa Orellana,
~—— in Buiter angd Cheese, 1904,
179 ; see Bixa Orellana, |
e in Cocoa, 1904, 181; see Bixa
Orellana, ,
== plant, 1905, 60; see Bin
Orellana, . 3
Anni, 1901, 347 ; see Wrightia tinctoria.
Anogeissus, 1gos, 55,
T—~———~acuminalta as a fan, 1902,

3
e, tolerance of sahnity of,
1601, 48,
~=———laniger, ‘an Indian sang.
binder, 1901, 68,
-~ mihaceus, 1905, 84; 1z
Andropogon  hgle.

37
-~ latifolia, 1900, 85, 86, 89,
1743 1904, 165.
TTe——e——— a3 4 tan, 1902, 37,
=, me 0f timber, 1901.

45.
Anoznas squamosa, a food of la¢, 1g01,
199, 210, N
Ansong, 1903, 64; see Amaranius

mangostants.
Antotkai, 1900, 111. 5
Anthocephaluy Cadamba, use of timbe:
1901, 345,
Ants ascending trees, means of prevent
ing, 1901, 206, 207, 229.
~— swatm on lac, 1001, 206,
Apida, numerous in Beluchistan, 1904

pense.
=~~~ Sorghum, 1900, 213 218,
223, 1903, 46, 147,
150 154, 155, 157,
158, 159,
TS 1001, 452, ger Sor.
ghum "and Egyp-
Lan corn,
T 1905, B3, 84 e
orghum vulgare,
e, Jhusa, arerage com-
bosition  of, 1903,
158,
ST composition  of the
gtam, 1903, 150,
157, 158,
. Fodder, igo1, 353,
S pnin  eaten mized
with [icus {ruits,

90,
Apis dorsata, 1904, 73, 189
~— florea, 1904, 78-109.
~— indics, Y90y, 76109,
= ligustiea, 1503, 102,
~~ mellifica, 1904, 76, 78, 1oz,
Apocsnum venetum ‘as 3 tan, rgos,

1¢c4, 30. 3
T~ grown with Carthamuys, Apo‘:Zu villosa asa tan, 1502, f!-
1654, 156 Apples, tolerance of salinity of, 1go1,

T e e Straw, average com.
Tositon of, 1903, 354,
Argamy Nagas,” 1gog 210, 225, 4
Coix Lacry @a-Joby, gy tlenocarpa,
Angpelo Brethers, Messrs, 14 t, 28
Angophora tarceolht, 19 7y
mline dyes i dac Mare, g0, 317,

Apr?g&r, tolerance of salinity of, 1go1,
A1us:f1'rh Agallocha, account of, 1504,
I

m:):.tccn!:!‘ 1904,5. 6,9
Arachic acid, in Macassar oil, 19,

323, 332, 3
Animal Lfe en wer fouds, 1995, } Arachiy bypoges, 160, 1 1908, 102,
436, -, analysis of kemels,
T PO, 462, 135 4, Izs an 1904 .
fats. tlar and —— e, aralprls :'os." shells of
Anjsn, ygs,, iSi 400 Termiay, pods, 1901, 384.
Arfunay, Arad, 3508, 637 100 Amananies g2z

Angte, 3523, 312 s4a Fices Canien, geilces,
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Ardli, 1904, 30; see,Ficus religiosa.

Aralia armati, 1902, 154; #ec Sola
substitutes,

Arar, 1902, 62 ; see Acacia pennata.

Arbre & suif, 1993, 11; see Sapium sebis
ferum,

Archer, Mr., 1901, 172,

Archbold, Dr, Geo., 1904, 132, 139,
140, 141,

Ardun, Mr. John, 1915, 87.

Area under cultisation, pulse crops,
Assam valley, 1903, 126,

Areca Catechy, 1909, 31,

—— as a tan, 1902, 56.
——, 2 disease of, 1901, 329,
——————, cultivation ¢f,
5.

136.

—————, leaf-sheaths to protect
manure, 1901, 38.

5 season of sowing, 1901,

137.
——e—————, treatment of disease of,
1901, 134.

Areoman, 1903, 88; see Sorghum vul-

gate.

Areul arrakku, 1901, 343.

Arfu, 1502, 62 see Acacia pennata,

Argemone mexicana on mire beanng
land, 1905, 19,

Arg]ar, 1904, 207; se¢ Coix Lacryma-
obi.

Arhar, 1901, 230, 231, 356, 357; 1903,
136, 212 ; sz¢ Cajanus indicus.

dél, 1901, 211, 232 ; see Caja-

nu? ndicus, ¢
——-—, analyss of, 1903, 151, 155, 161,
162; see Cajanus ?ngicuss. '

Ari, 1901, 322,

Artddrum, 1902, 104 ; see Orpiment,

Arimeda, 102, 59; see Acacia Farne-

stana.,

Arimedamu, 1902, §9; see Acacia
Farnesiana,

Aring, 1902, 613 see Acacia leucoph-

3¢
Aristida depressa, an Indian sand-
binder, 1go1, 68,
~—-— setaces, an Indian sand-bind

1901,

131

Arsenic, in )ac ware, 1901, 306,

———-, its effect on Grasshoppers,
193, 34,

, medicinal and criminal uses
of, 1902, 106,

——-—, yellow, 1901, 2793 se¢ Orple

ment,

, employed in dyeing
the bark of Aquilana
Agallochy, 1904, 9.

, s¢e sulphide of, in making

paper, 1904, to.

Arsenite of copper, 1901, 329, 322,

Arsenous Anhydride, 1902, 103.

Artemesia, 1602, 111 ; se¢ Pearl-ash,

Arnhrocnemum indicum, 1902, 130;

1904, 63.
Articholee, tolerance of salinity of, 1901,
50
Anifiennl gems, 1902, 133.
Artocaspus Chaplasha, 1901, 345
—————islegnifolia, 1901, 345.
Arntotrogus hydnosporus, 19o3, 106,

Aru, 1904, 67; see  Chenopodinm
album

Arundi, 1903, 185; see Ricinus com-
munis

Asain, 1902, 41; see Terminalia to-
mentosa.

Asan, 1901, 213, see  Terminalia
tomentosa,

Asana, 1901, 378; see Pterocarpus
Marsupsum,

Ascherson, Prof P. T A, 1gos, 11,

Ashathwa, 1504, 30, see FicusTeligioss,

Ashton, Mr. F, 1900, 1193 1902, 112,

——— on the salt supply of

Norsthern Indw, 1900, 11g

Asl rai, xqoxl, 1135 ‘.r:z Brassica junces,

» analysis of, 1903, 160
Brassica Juncea, 903 1605 see

Asmani, sky blue, 1901, 338,

/Aimla tree, l1]:;02, 29 ; sec Saracy indiea,
sparagus bean, 1903, 126; g
DS D g 1203 ¢ Vigna

- tolerance of salinity of, 1901,

v

Asthodelus fi

1901, 69. ’
Arle, 1904, 30; see Ficus religiosa.
Arna, 1901, 345; see B fabellif

! 1902, 155, 156
see  Asphod .
folius, phodelus “tom.

Arnotto, 1902, 110} see Carbonate of
Potash,

Arsowroot, Brazilian, 1904, 135°
Manthot ntilissima

———-, 1904, 135; s¢¢ Maranta.
Arsenic, 1902, 103.

see

sus, 1goz, rgg,
—————— tenufolins, 1¢b:
157, 0o 155 g6,
a5 & paper .
1902, 557. e,
seedin ol cake, 101
.- s

1ny.
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Assam, exports of lac, 1885 to 1Bgg,
1901, 228,

~—— indigenoustea plant, 1903, 8, 13,

e, 1at in, 1901, 236, 271, 201,

s e, igments used in, 1905, 338,

ey DOLALO GiSERSE I, 1903, 935 951

—mmms, pulses of, 1003, 125,

Assamese magu, 1503, 133,

Assi, a name formerly given to lac,
1901, 352,

Assimilation in plants, 1903, 15.

Astu, s fisting net of the Kolis of
Bandra, 1903, 119, 120. g

Assumar, 1gus. 23 see Schleichera,

trjuga.

Ast loban, or Western Frankincense,
1903, 117 5 ser Rasimilivs,

Astar, coloured lac stick, 1901, 341,

Astmabayda, 1903, 83; s /Era
fanata.

Asud, 5604, 30 ; te Ficus religosa,

Asvakarna, “19d4, 333 e Shorea
robusta.

Asvattha, 1904, 30; se¢ Ficus religioss.

Arwalla, 1404, 303 ¢ec Ficus religiosa.

INDEX. .

Atsiplex nummularis, sn Indian sand-

binder, 1g0t, 6¢.
pampatum,  composition  of,

1904, 65, 72-
e TEPRASY, 1002, 130.
s sermibaCCAta, au useful Avstras
ian  salt bush,
1901, 46.

i of,

P
1904, 65, 72
——-—-—-—-—-—-—-r—, tolerance of sali-
nity of, 1901, 46.
o P, ’I‘Is Bg ot herb of the
Second value, 1903, 62, 65
e Stocksth 1902, 330,
Atfi, 1974, 28 se Ficus glomenta,

'l Mara, 1904, 28; see Ficos
glomerata,

Atunete, 1902, 14 ; see JEschynomens
aspera.

Awita, 1002, 93 5 vee Aconitum hetero-

sHum, )
Anck sugar-cane, Habihty to discase of,
1901, 79.

Aud, 3904, 1; see Aquilasia Agallocha.

Arwat, 1908, 212 ; 1904, 30; sec Ficus | Aude-hindi, 904, 1 s¢¢ Aquilaria
religiosa, Agaliochy.

Aswaththams, 1904, 30, ¢ Ficus | Aus or eady crop of the lsc, 1901
rehigiosa. 310,

Aa, 1901, 210} 1e¢ Anona sq) Australl hods of testing and im-

Atalarr, 1924, 69, e Polygonnm proving wheat 1n, 1901, 310
barbalam, in,

Athis plantain, 1903, t27; ser Nluss

5

Affs, 1931, 2; re¢ Aconitum hetero~
pheltom.

- Napellas, 1933, 8.

Atishi work, 1901, 3t1, 338,

Alisine, tgoz, 89; s Aconitum
Lyeoctonum
Atitiths, 1993, 937 ¢ Aconitum

heiergphylinm.
Atkinsoft, Me, E. F. T, 3902, 333;
3934, 27, 134 1935, 63,
Amnpiex crassdfola, ax a famine food,

1604, 0L,

e Gaifithin, 1923, 330; sr¢ Auie
p'ex Stockni

———— halimoides, an vaeful Austra-
fian nalt bash, 1oa1, 46

v heterarithees, an a famine food,
1421, 65,

e Jeptocarps, an treful Australian
nitbok, 1901, 46,

—— rammuianii, 1091, 433,

of,

, Paspalum  dilatatam

gat, 1
Ausn?xhan PBlackwood, 1903, 58; ¢
Acacia melanoxylon,
pines, 1931, 54 s2¢ Cargas
siwa equisenfoliz.
kino, 5903, 73.
e Silves Wattle,” 1902, $3} 422
Acacia dealbata, .
Araray, 195¢, 3605 s Panicum miliste.
Avass Avearthare, 1983, 305 21¢ Ficus
rclx’gmln‘ 580 185, 150
xatlvg, 2 > £ 3 i
_A_'f_".'.__._, lﬁ?jli! ol grsin, 1431,
3553 1504 47.
e pe SUAW, 1001 355
e, composition of the grais,
100§, 110, 159.
s e, $UIAW,  RVEDIGE compo
sition of, 1933,154, 3159.
Averrhas Canmbela as'a tam, 1921

.
Avkgnm. gth Century auther, $50%,
8

A'(te;:h ofcinais 83 & fa;, 1603, 48

tgey, 61, 72,
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Awa, usar land at, 1901, 445.
Awal, 1932, 62 ; sc¢ Acacia pennata,
Asmet, 1904, 63 3 see Frua lanata.

B
“Baagal, 1904, 25; se¢ Ficus benga-
lensis.

Babul, 1931, 210, 262, 263, 338, 344,
458; 1902, 1, 23, 63; see
Acacia aratica,

bark, 1902, 653

arabica,

~——-—, atan and dye, 190z, 69;

sze Acacta arabica,

an dici

se¢ Acacia

133

Backerganj, disease of Areca Catechu
in, 1901, 129, .

Bacteria, cause of the process of nitri-
fication, 1905, 18,

, facultative, ‘micro-organism

independent of oxygen, 1903,

40.

Bacterium Aceti, in disease of Areca
Catechu, 1901, 166, 168

Badagas, abongwnal tnbe of Nilgiri
Hills, expert honey and wax collec-
tors, 1904, 96; sez Apis sp.

Badami, aimonad colour, produced with
Safftower, 1904, 163 ; s22 Carthamus,

1502, 703 ste Acacia
arabica.
—_———— loved in

£,

nori, 1902, 70; fee
Acaciiarabica
———-~——, price and supply, 1902,
70, ree Acaca arabica.
grown for fuel, 1902, 66; see
Acacia arabica,
leaves valued as fodder, 1902,
72; se¢ Acaciaarabica.
———, minor uses of, 1902, 73; see
Acacia arabica,
plagtation at Abbaspur, 1902,
74; see Acacia arabica.
~———— pods, a dyeing matenal, 1902,
71; se¢ Acacia arabica,
——-———, a useful green fodder,
1902, 72; see Acacia

arabica.
——————, young, eaten as vege-
table 1902, 71;  see

Acacia arabrea,
——— timber, uses of, 1932, 72, 73;
see Acacia arabica,
toothbrushes, 1goz,
Acacia arabica.
~——— ftrees, price of, 190z, 66; se¢
Acacia arabica.
Baccaurea sapids, 1901, 305.
———- 15 2 tan, 1902, 51.
Bacchus, Mr, 1g01, 1. $ 1900 5
Backi, a too] used in lac turnery, 1901,
3t1.
Bachnag, 1902, 953 see Aconitum ferox.
Bacillus Solanacearum, 1903, 118.
——-——ascularum, cause of gume
ming of sugar-cane, 1001,
175,

735 see

Baden-Powell, Mr. B, H., 1901, 184,
331, 335, 3995
1905, 104,
on lac in
1868, 1got, 250,
294,
on lac  ware,
1901, 318,
————, s¢¢ Powell, B, H.
Baden-.
Baditha Lat, 1901, 115; ser Brassica
rugosa.

Bael frutl, 190z, 18; see Agle Mar-
melos,

Baga, 1902, 79; see Acacia Sundra.

Doggi-lana, 1902, 131; see Suzmda
fruticosa,

Bagi, 1903, 131 ; see Phaseolus Mungo,

Bagrn lac ware, 1901, 312,

Bagshaw, Mr Cecil, 19c4, 93.

Bakan, 1901, 346 ; sec Populus euphra-
tica,

Bakera, 19c0,
belerica.

Bahrarch, lac at, 1901, 236.

Bahu ka guli, pigment, 1901, 341-

Bai, 1904, 25 ; see Ficus bengalensis.

Baiba rang, 13035, 563 see Mallotus
philippinensis.

Baigas, tribe of the Central Provinces
who collect bees-wax and honey;
1604, 863 see Apis sp

Baigni, aniline purple, 1901, 341.

=——, purple prodaced with Saf.
flower, 1904, 165 ; sez Carthamus,

Bailey, Prof, L. H., 1g03, 12,

Baille, Mr. D, C,, 1901, 433,

Bair, 1901, 221, 222} see Zizyphus

ujoba.

Baisaki, lac gathered in the month of

* Basakh, 1g01, 235, 236.

Bajera, 1905, 88; see

yulgare,

P

104; see Terminalia

Sorghum
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Bhils, wild tribe of the Central Pro-
vinees, collectors of haney, 1904,
85, 86, g0, 913 se2 Apis spp.

Dhinkwa, fo03, 99 se¢ Melipona spp,

Bhiri-laka, bmled lac, 1901, 285,

Bhiwani, manufactere of black salt a1,
1902, 126,

Bhomixs, tribe of the Central Provinces,
who collect bees-wax and honey,

. 1903, 86; see Apis spp.

Dhomrati, 1903, 186; xve Symplocos
grandifiora and S. spicatw,

Bhonda, 1905, B4; sec Sorghum hale~

pense,

Bhooli Sugar-cane, hability to disease
of, 1pp35, B2, 86,

Bhoori Sugar-cane, lisbility to discase
of, 1901, 77, 82

Bhoorli Bugas-cane, liability to disease
of, 1901, 78.

Bhor, 1904, 30, 3¢z Ficus religiosa.

—=, 1904, 753 ter Apis dorsata.

w—, honey-producing bee of Chhind-
witd, 1004, B6 ; sec Apis dorsata.

Bhotiya Los, 1905, 115} see Brassica
Togosa * °

Bhui, 1903, 63 1 tee ZLvua fanata,

Bhuili, 1gor, 394, gee Canthamus
tactociuy.

Bhul Sugar-eane, bability 10 disease
of, 1951, 8o,

Rriymkua, 1903, 79; see

Melpona
P )
Bhungaire, 1991, 79, #ce Melipons

AP,

Bhunri, 1ga1, 109 ; 1e¢ Brassica Napus,
rar. dichotoma.

Bhural, 1993, 755 see Aprs dorsat,

Bhurburu, 1928, 448 see Sporobolus
coromandelianos

Dhurburos, 1932, 123 126 Sporobolus
coremandelanos

Bhanay, tribe of the Central Provinces,
collectors of honey, 194, 86 1er

Apiy epp

Sthurly, Sugar-cane, Inbulty to disease
of 5921, 86

Bhurs, 120, 313, we {eeding of

Kotk eattle.

Dhutea Parzanzy, ew bark as a dsein,
1902, $h.

ﬂhl{a. analysis of, 5903, 397, sre Zea
Mays

FAStra, 1oy, 67 5 aee Chenopodimm
sihem

Bit, xo3t, 338, 3797 see Pretocarpea

Mansjlem,

I3

INDEX, .

Biak, 1901, 378; s2¢ Pterocarpus Mar-
supinm,

Diact, 1903, 73 3 42¢ Grasshoppers,

Jiblz, 1901, 378, 3797 tee Pierotarpus
Marsuptom.

Bicarbonate of Potash, 1902, 114

“Bick kalam," a middle-pruned tea
bush, 190:{, 28, .

Bickdbin, a plague of caterpillars, 1903,

130.
Bichromate of Potash, 1902, 114,
Bid, 1904, 38, 45, 46, 47; 3¢ Scirpus
RYOS80S.
~— 100t, analysis of, 1oy, 477 e
Scirpus grossus, var. Kyseer,
Dih apnd, ypoy, 6y; e Polygonum
glabrum,
e langani, 1504, 65 ; 2¢2 Polygonum
glabrum,
Bifa, 1901, 212, 378 see Preracarpos
Marsopam.
Bujaira, 1901, 3y8; s Pterocarpus
Marsupium,
Bifara, 1901, 378; see Prerocarpus
Marsuplam.
Bijasak, 1901, 378; zee
Marsupram,
Bijasal, tgo1, 378; see Prerocarpus

Prerocarpus

tarsaplam,

Bijasar, 1901, 378; ree Pierocarpus
Marsupium.

Zijo, 1503, 378 ; se¢ Plerocaspns Mar-
supiant

Bikaner Cattle, 1900, 351,

Bitk, 1922, 98, 300} 1 Aconitum
{ferox, £.1r, atrox,

Dikkma, 3903, 90,91, 08 e Aconte
tum palmatum.

Dithenda, 1903, 83, 107 ; see Sorghum
halepense

Filaspur, Jac at, 1901, 2400

Bilt-bassle, 1924, b5

A3,

Ditijals, 1g03, 615 et Acacis leu-
cophlas,

Dhiltigars, 1993, 1333 fre Borax or
Sadinm,

Dieher Butti vz, 1405, 11} see Phaseo-
Tus hm“;“

Pimligatzm Jute, 1933, 239, 241; a7

g "Htiogs canaastis

se¢ Pasella

nut
, acalysis of fibre, 1903,

24t

e price of jn Lendon
market, 1953, 745, 78,

Dinching mahn, 1004, 937 tee Apis apn




INDEX,

Bingham, Mr, W. R,, 1901, 395.

, Colonel C. T,, 1904, 76, 79.

Binghar hf'i,lgoz, 185 ; #re Asphodefus
tenuifolius.

Binjar bulls, 1920, 216,

Binjhwars, tribe of the Centrat I'ro-
vinces who collect bees-wax and
Koney, 1904, 86 ; rec Apis spp.

Binoda (Cotton-seeds) fed to cattle of
Kotah, 1900, 213

Binoxalate of Potassium, 1902, 114

Biolagical treatment of sewage, 1903,

40.
Bir gaunli, 1904, 217, 219; see Coix
Lacryma-Jobi, rar. ma-yuen.
Bird-food, proposed unlisation of dned
locusts and grasshoppers for, 1903,

77.

Birdwood, Sir George, 1900, 71, 186;
1901, 336.

Birds, destructive to lac, 1got, 2:6,

220,

Biroja, rosin of Pinus longifolia, 1901,
325.

Biroza-i-¢kil, vesin of Pinus longifolia,

1901, 326,
Bischar tea, 1902,

go0; see Osyris
arborea
Bith, 190z, 60; ez Aconitum palma-

tum,
Bithma, 1902, 90 ; see Aconitum palma-

lum,
Bishnath, Assam, 1903, 26; see Tea
Pruning.
Bishnupore, lac dyeing at, 1901, 303
Bislat, 1904, 2; 1ee Aquilana Agallocha.
Bistort as a tan, 1902, 48,
Bisulphate of Potassium, 190z, 115
Biswul, 1902, 62} see Acacia peanata,
But palang, 1904, 66 ; see Beta vulgans,
—- salt, 1900, 140,
Dile, 1901, 34 ; se¢ Dalbergia latifolia,
Bixa Orellana, 1902, 110 1905, 52, 60.
+—e———-——, the annatto-dye plant,
1904, 177, 178, 184.
Black acacia, 1901, 543 sz¢ Acacia

melanoxylon.
-— locust (Gleditschia), tolerance of
salinity of, 1901, 54.
Blancita, Colombian race Cassava,

1904, 132; se¢ Manihot.

Blankets dyed with lac, 1g01, 293

B¢ barbu, 1905, 87; see Sorghum
vulgare, .

BIé de guinee, 1905, 87; see Sorghum

vulgare,
DBlechynden, Mr. R., 1900, 53, 66.

139

Blenkinsop, Mr. E. R. K., 1903, 78.
Bloows, tough smelted iron, 1920, 154,
156, 160,

Bloomery iron, 1920, 159, 160

Blow pipes of Assam, 1921, 337.

Blume, Mr C L., 1924, 119,

Rlyth, Nr. Wynter, 1924, 183,

Do, 1004, 217, 221 4e Coix Lacryma-

Jobi, ner. ma-yuen

Roard of Revenue, Madras, 1900, 1.

Nobbins, 1901, 323, 344

DBo-to, 1904, 217, 218; e Coix
Lacryma-Jobi rar. ma-yuen,

——- hoang, 1904, 195; ree Coix

gigantea.

Bock, H., 1995, 9o; 1e¢ Tragus.

Bodda, 1904, 28; see Ficus glomerata,

Dochmeria nivea, 1900, 192 ; gz Ramic.

Boekhout, Dr., 1905, 20

Bogor1, 101, 213, 2323 sce Zizyphus

Bogra. discase of Sugar-cane in, rgox,
78, 89

Bohar, 1904, 25 ; sec Ficus bengalensis,

Dokir, 1904, 25 ; see Ficus bengalensis,

Bohm, 1901, 172, 177.

Bohons, native statoners, 1901, 333,

Bokpreing, 1904, 105, 198, 223; ser
Coix gigantea.

Boiled wheat for cows, 1900, 213,

“Bolled-lac," 1901, 285.

Boiling supari palm fruit, 1900, 37.

Bokat, 1902, 155; Ssee Asphodelus
tenuifolius,

Bokhara clover, 1901, 495 see Mellotus
alba

Boksha, a fishing net of the Kolis of
Bandra, 1905, 119

Bol, 1901, 335 ; see Gum myrrh.

-~.a term for half-prepared lac dye,
1601, 290, 303

Boldada, a tree on which lac is found,
1901, 230.

Bolsal, 1904, 33, see Shorea robusta,

Bolton, Honourable C. W,, C.S.I,, 1900,

47, 48.
°| Bombai Sugar-cane, liability to disease

of, 1go1, 82,
Bombax, 1901, 388,
-- malabaricam, one of the treeq
preferred by the Hj)
Bee, Apis dorsay
1904, 75, 86. ’
use of timber, 1901,

345 .
Bombay, cultivation of pepper in, 1901,
s

3



530

Bombay, Iac in, 1901, 262,

fac ware, 3901, 332.

, potato disease in, 1903, 112,

Bomkinja, 1901, 322; sce Lac ware
manufacture,

Boname, M., Ph.,, 1903, 206; 190%,

1.

Bone liquor, 1902, 108 ; s2z Ammonia,

Bongywe, 1904, 210, 212; see Coix
Lacryma- Job, rar. stenocarpa.

Donks, 1924, 6G9; see Polygonum
glabrum,

Boonvana, 350§, 8y; sec Serghum
vulgare. .

INDEX,

Boyas, triba {o Bellarp who colfest
honey aad wax, 1904, 047 se¢ Apls

&p.

Dr:\cgysttgin spiceformis, 1900, 74.

Brokam, 105, 83; see Soighum hale:
pense,

Brahmaputra Co., 1903, 31. .

Bramuar, 1904, 751 see Apis dossata,

Branch, Mr.'G. T, 1901, 384.

Brandis, Sir D., 1900, 73, 46, 1863
1402, 63.

Brassica besseriang, mustard ofl in,

1901, 118, 128,
ey, 802 Rape,

Her, 1guy, 253 see Frcus beng
Borassus flabellifer, rg01, 3453 1902,

110, 144 ; 1904, tar palm, 165,
Boras, 1901, 278, 325.

wnn, 152, 1325 se¢ Sodiom Bs-Borate.

e, course of trade in, 1902, 332.

, industual uses of, 1902, 333.

Dor-bur, 1903, 30; see Ficus religiosa.

Bordeaut wmixtute, antidete to potate
disese, 1993, 107,

Bordi, 1901, 163, 347; see Zizyphus

ujuba

Borer infesting <upari palm, 1900, 39

Borhar, 1904, 35, see Ficos bengas
ensis.

Boring Heetle v sugar-cane, 1900 228,

Boru, 1994, 25 1e¢ Ticus b i

, percentage of moisture
in  seed, 1oty

s e, s!ruclsntc of seed of,
rgat, 1e8, 483,
campestris, var, Sarsen, 1903,
153, 155, 168
graln,

— , analysis  of
190°, 356.
, aualysis of grees

fodder, 1903, 155.

e somenne, R0IFSES Of O SeCd,
1503, 153, t61

B e R Sanon,

mustard  olt in,
1904, 113, 125,

L structure of  seed

Bosonto-punds, 1955, 50, et r’Mnnn(us
philippinsnsis

Botlan  ofras, 1904, 67, gee Celosia
enstata

DBosweiha sereata, 1950, 92, 91, 9n, 174

o e = 322 BoAveilia thunfena,

e o thurifera, 1991, 348

Bot, 1995, 1185 g0 Trcus reiiprosa.

-, Frrus bengalensss, 1404, 25

Bofa rerch ueed in the Central Pro-
vinges when fantacking bee-tuves,
ig g Bg

Lotary Hav kino, 1970, 74

Betta, vgo2, 14n s Eschsnomens
sspers

Botrstis ainerer 1p-1. 116, 10y

Bourdi fon, Mr. T ¥, 1900, ¢4, 70,
1922, 4

Bopgean, M. F, 55 4, 30 4

Beouree, Dr A. G, 19,0 €6, 62, 1g01,
7193

Leooari 1976, 835 tee Serghom hales
ave

Powman, Mr 1L K., 1922, 8.

Vot eller, 4921, 555 1r Negunda ealie
forr.ca

of, 1901, 109,
13

463,

im0 €2 DG O moistUIE
n seed, 1901, 315,

e dichotoma, 3901, 336,

—— , peicentaze of
molsture  in seed, 5908,
211

e Rlssocts, 1001, 51§ €

Smapiy disecia,
nnnses ETUCH, I’:p;, 1083 24 Erucs

At A
- erucondes, 1903, $68; s
Erora satha,
e Japoniea, mustasd oft in, 1gas,
129, 135, .
e Jutices, amalysis  of cilseed,
1993, xsi. {29
— , musard ol in, 1901,
115, 8740
©f mok

in seed, 1501, 285,
et on e, sttuctute of weed f,

3608, 183, 403,
ermrrsnnnpmemme, 1931, Y195 pe€ APt
Chinenals.



INDEX,

Brassica lanceolats, structure of seed,
1901, 119,
———- Napus, analysis of oilseed,
103, 153, 160.
— Dar, dichotoma,
mustard oil 1n, 1901,
109, 124.
————————, structure  of sced,
. 1501, 108, 463.
——rm—an——, s2¢ Turnip,

—————n——, var. oleifera, 1901,
126.

w—ns com—, Structure  of  seed,

1901, 104,

——emen migra; see Mustard,

——— , var. japonica,. 1901,
119; gee Brassica
japonica,

———— pinnatifids, mustard ofl in,

. 1901, 120, 125,

w——, structure of seed of,
1901, 120.

- quadrvalis, rgor, 106.
——.- Rapa, 1901, 126,
«e—e-- rugosa, mustard oil in, 1901,
117, 125,

ol

in seed, 1901, 125.
——— ——, structure of seed of,
1901, 116, 463.
4 Dar. folia, 1901,
116,
pabularia, 1901, 116,
Brazilian arrowroot, 1904, 134, 135; sec
Manihot utilissima.
Bretschneider, Dr. E, 1904, 2, 224;
1905, 89,
Breyne, Jacob, 1925, go.
Briangon manna, 1900, 189.
Brick dust as adulteration’ of Kamala,
Mallotas philippinensis, 1905, 66.
Bridelfa montana as a tan, 190z, 5t
=——-= T€tIS2 25 a fan, 1902, 2, 3, 51.
Brikat Samhita, 2 Sansknt work, 1900,

73.

Brinjal, 1900, 2243 see Solanum
Melongena.

British Colomal Mica »¢ Indian DMica,

1600, 233.

Britton, Mr. N. L., 1904, 204.

Brix's scale, 1903, 140,

Brodie, Mr. V. A, 1901, 93.

+ 1904, 205,

+ Bromide of Ammonis, 192z, 109.
Bromus, see Hungarian Brome grass.
Brooke, Simpson and Spiller, Messts,

1901, 300, ’

141

Broom Corn, 1905, 85;se¢ Scrghum
vulgare.

Broomidapu 1904, 493 see Indigofera
glandulosa,

Brown, Mr, 1901, 186,

, Dr,, 1901, 421,

, Dr., ~ Chemical Examiner,
Punjab, 1902, 119, 120,

-, Dr. Rober, 1905, 71.

, Mr. R. B,, 1902, 85,

Brownlow, Mr. C,, 1902, 3, 4, 8.

Brugniera gymnorrhiza as & tan, 1902,

LS

—~——-—~ Rheeqdsi as a tan, 1902, 31.

Breh), Prof. Paul, 1902, 90, 94, 97, 98,

100, IOL.

Brinnich, J. C, 1905, 109.

Bryning, Mr, E,, 1900, 55.

Buchanan, Major A, 1903, 60.

~ Hamilton, Dr. F,, 1901, 115,
116, 184, 265;
1902, 1365 1905,

50, 60,
, on lacin 1809, 1901,

218,
Buchananiz latifolia, 1900, 83, 117, 174,
1

— as a tan, 190z, 20.

Buchner, G., analysis of bees-wax,
1904, 103,

Buck, 8ir E. C,, 1900, 53; 1901, 292,

420,
Buckingéham, Hon, J. W., 1900, 52, 57,
8, 61

Budide-vuppu, 1902, 109 ; se¢ Carbonate |
ot Potassium,

Buds rising from roots, 1903, 29, 30.

Buffaloes, 1900, 214, 215, 219, 220,

Buffaloes” milk, composition of, 1900,

195-
Bugalow, country sailing boat, 1gor,

Bui, 1902, 130; see Kochia indica,
—-, 1504, 63 ; sc¢ /Eruz lapata,

—w kallan, 1904, 63 ; sez Frua lanata,
Building stone, 1902, 139.
Buist, Dr., 190z, 146.
Bulrush  millet, 1903,

1813
Pennisetum typhoideam.

see

Bundi, 1904, 149; ez Carthamng
tinctorius,
Bunti, 1901, 368; see Panicum
framentaceum.
——, analysis o, 1903, 178; 4

Panicum frumentacenm, grain,
Bur, 1904, 25; see Frcus bengalensis,
—-, 1901, 252, 253 ; #2¢ Lac Industry,

e N
D
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Burali, tool vsed In lac indunstey, 1go1,
321,

Buranjis, or chronicles, 1904, 10,

Burchard, Dr. 0. H., 1901, 104, 108,
111, 118, 1tg.

Burdwan, diseases of sagar-cane in,
xzm. 78, Bo.

Buriti, 1905, Schleichera
krijuzs,

Burke, Major, 1901, 19g.

21 2

, M1 )., 1904, 210,
Burkill, Ms. 1. H., 1903, 79; on Bira
Orellans, 5904,

177, 92
,on  the  diffusion
process of sopar
exiraction, 1903,

93,

e, OB central  factory
system, 1903,

345.
yon  Manihot utilise

sima, 1924, 133.
on Marsdens

" fibre,
1904, $ 11, 113,
Barma, tac in, 1901, 266, 270, 271,
, potato diseasean, 1933, 99.
. tans of, 1993, 40, 42, 37.
Burn & Ca., Messrs, 1000, 144
Burnett, Mr. . W., 1900, 52, 57, 58, 62,

6, 67.

Burney, Calonel, 1924, 148,

Burur, ¥go3, 217, 211; #¢ Coix
Lacryma-Jobi, r3r ma.vuen

Burumpo, ece Corx Lacryma-Jobl, car.
momhier, 1904, 234,

Bushel-maice, 5935, 87; se¢ Sorghum

vo'pare,
Beaby Samphize, tolerance of alkaline
sails, 1901,
5
Common sk, tgor,
86, %

Glﬁxgrxr salt, 1901,

S»‘ub;h. u}!:ll. 5.
— 1001, H alosy
ocddentslis fre Halosiachys
Bline, De. W, 1903, 19, 3t 33,36,

44
B, 1903, 163 ; se¢e Cicer arfetingm,
=, 1621, 255 ¢ Ficee tengalensiy,
Butes, 1938, 838 s are Eriolena ook
eslans,
Dutes Iionlom, soo0n 41, 43, 78,
783 vgen, 185, 314, 485,
310,134,

3.

1922

INDEX.

Butea frondoss, a food of lic, 1901,
213, 231, 333, 214,
230, 231, 235, 238,
242,250, 255, 259,
363, 268, 3703 ¢
Palas and Palash.

as a tem, 1902, 25,

e smnonn, Dlanted on usar fand,

1901, 438.

————superta, 3 food of lag, tgor,

2L,

e kinO, 1 43 7073 74

Butler, Dr. E?;:‘lg"og, 87.3

Button lac, 1901, 279,

, trade in, 1899-1900, 1901,

187,
Botyric acid in macassar oil, 1903,

Byaram, 1991, t46; gee Disesse ‘of
betel-nut palms. .

Byass, 1923,378; ser Prerocarpus Mare
suplun,

Bye-gyin, 1903, 21 ; tee Rhwus paniculata.

ﬂr.ralée. a class of stick-fac, 1907, 237/
238,

[

Cabesa Durz, Colombian rzee Cassana,
1004, 1325 see Mlanthot,

Caiho, 1903 81, 1ee Acacia Sundm.

Caxsalpas lionducella, 1992, tto,

- brevilohia a1a 1an, 1903, 9.

congxhu atan, 1903, 3%,
26,

digyna av & txm, 1003, 37,

Caxsar, M., 1905, 63.

Caitlsed, M. Romsast do, 1924, 218,
224, 225,
Cajanus indicns,
———————=y

1505, 95.

s food of fas 1901,
211, 318, 232,371

ate Arkar,
ammmminnn o v e, D8y 1l O £ Ga22, 1OOT,
352,

s 7308, 1901,

snmmmrenmmenm . RRus2, mYerage come
pos tien of, 1903, e55,
162

, compasidon ¢f  the

grin, 1923, 154, 161, "

163,
L bow plasted for he,
1901, 218, 232,




INDEX,

Cajanus indicus in Assam, 1go3, 135,

136.
———, stalks as fuel, 1903,

212,
———, tolerance of salinity of
soil in, 1901, 424.

Cajon  Amarilla, Colombian race
Cassava, 1904, 132} see Manihot.
Cake-Lac, Statisties of imports into

Great Britain, 1814-1826, 1gor, 188.
Cakile, see Kale.
Calamba, 1904,

Agallocha,
Calcium, 1902, 108 ; see Alkalis,
and lime, 1902, 137; e

Alkahs,

-, Carbonate in process of nitri-
fication, 105, 19.
--, sulphate, 1go1, "445;

23 see Aquilaria

See

Gypsum.
Calcutta, the market for Burmese lac,
1901, 2
Calico-pninting, 1900, 174.
~——-—, use of Agle Marmelos
in, 190z, 18,
s e, lime in, 1902, 141.
California cheat, 1gor, 48; see Lolium
temulentum,
maple, 1gor, 54; ses Acer
macrophyllum,
valley oak, 1gor, §3; see
N (Suen:us lobata.
white oak, 1go1, 3
Quercus lobata, s 53
Calligonum, as a pot herb of httle
value, 1904, 62.
s———-—— polygonoides, as a famine
o food; 1904, 66, 72.

A green manure, 1901, 34.
Calotropis gigantea, 1901, 2g0; 190z,
110, 120} 1603,
$o.

Indian sand-
binder, 1901, 6g.

- procera, an Indian sand-

binder, 1901, 695

—an

1903, 8o.
~———— on nitre bearmg land,
1903, 19.
Calycopteris floribunda as a tan, 1902,
37.
Cama Ramjee & Co., shippers and

dealers in bees™-wax, 1904, 83
Camel Thorn, 1goo, 188, g0 B

43
Camellia Theaas a tan, 1902, 15 ; 1903, y

L

Cameron, Mr., of Exeter, 1903, 39, 40,

41, 42 -
et —, M. J., 1901, 265, 266 ; 1904,
125, 184, 186. R

—, Sir Chas., 1903, 109,

Campbell, Captain, 1900, 174.

—————, Mr,, of New South Wales,

1001, 5.

, Mr. W. H., 1504, 199.

————, Rev. A, 1902, 41; 1904, 6g,
205, 226,

Canada, pine rosin obtaned from, 1gor,
279,

Canaigre as a tan, 190z, g, 12, 18, 48.

Canals, swamping of land by, 1901,
417,

Cananga odorata, 1905, 4; se Schleis
chera tnjuga. .

Canavalia obtusifolia, an Indian sand.
binder, 1901, 69.

Candles, from Sapium sebiferam, 1go4,

13

, Wax from bees’wax in North
Kanara, principally pur-
chased by Goanese, 1904,
92 ; see Apis sp.

(wax) manufactured in Goa
for religions ceremonies
and in Burma for Buddhist
observances, 1904, I0I;
see Apis sp.

Candolle, M. A. de, 1903, 86, 88,

Cane Spume, 1901, 7,

Capily podi, 1905,
philippinensts.

Cappanis aphylla, an Indian sand-
binder, 1901, 69

on nitre bearing Jands,

. 1905, 19.

3.
60; see Mallotus

. an Indian sand-binder,

1501, gg.
Cappel, Mr. E. L,, 1903, 112, 114,
Carallia 1integerrima as a tan, Igoz,

32,

Carapiet & Co., Messte., 1901, 209,
Carbohyd: , soluble, ition of,
1903, 148. -
Carbonate of Ammonia, 1902, 109; 522

Alkals.
— lead, 1901, 322, 340,
———— lime, 1902, 137 ; 4e¢ Alkalis,
Potassium, 1902, 109; sz
Albalis.
————rs0da, 1602, KI1§5; sc¢ Ale
Lalis.

D3
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.
Carb of lac

293,

of soda in prep
dye, 1goy,
397 3 ¢ Safil.
st e {0y pitifying shetlac,
1908, 19?.
et et e, trade in, from usar
1and, 2901, 446,
e, use in fac dyeing,
1501, 378, 293,
Cardimoms, 1goo, 3t; 1 Elettasia
Cardamomum.
Cardamomt blight, 1920, 12
- cultivation, 1960, 107 ; arti-
ficial germination of seeds, 1900,
108 ; bleaching, 1900, t11.

Careya arborea, analysis  of green
manure {rom, 1901,
36.

a9 & 1an, 1902, 42.

e, 43¢ Of, 88 & green

manure, 19o€, 31,

Carissa Carandas, a'food of Iae, 9oy,

ati.

e 13 3 12TY, 1903, 47,

Carmady, Pro. P, 1504, 129, 130, 131,
134,

Carnauba war, 1901, 308.

Carod tree, sgor, 281 ; see Ceratonia
Siliqua,

Caroxslon Griffictur, 1923,
Haloxylon recurvum,
Carr, My, Francis 11, AYC. 1502, g5
— M1 on the <olicction of
certajn Jatex in Burma, 1903,

130; ge¢

113.
Carrolt, Mrj., 1903, 165,
Cssrots grown on alkali hinds, 1go1, so.
Carmathers, Col, 11, St. Clare, 1M.S,,
1993, 90,
Canter, Mr. 1, ], 1901, 184,
, on L eet, 5901,
(213
Canthamus Ozyacantha, 1601, 391, 304

INDEX.

Cartimus tinclorius, chemistry  of,
1go1, 407.
, anglysie of O

cake, 1901, 338,

Carumbism stbifserum, 1934, 3L fee
Saplum sebiferum,

Caryophyllus aromaticusas a tan, 3993,
42 ; se2 Eugenia cargophyliata,

Csryota urens, fibre, as fisking line,
tgog, 130,

Casearix tomentosy, 1905, 63.

as & tan, Ipol,

44
Castin for dezolourising tannin extsacts
as a tan, 1902, IL. Lt
Cassareep, 9oy, 1333 20 Manihot
utilissima,
Cassava, 1900, 167,
, 3904, 133 ; #r¢ Manihot philis.
sima.
e diflerences between  sntet
and bitter, 1504,1293 3
Manthot,
e i), 1594, 1345 22¢ Manihot
utlissima,

P 04
133 ; see Maunihot,
e Stareh industry of the United
States, method of manu-
facture, 3504, 139, t40;
2e¢ Manihot,
Cassel, §ir L. 1904, 1o
Casaa auncafaia 23 a fan, 1993, 1, 3,
313,27
Fistula, & soarce of Indian
pearlash, 1903, 149,
a8 & W, 1931, 3, 3.

23,
mrmsanm e, 08¢ 0f  timber, 15214

45,
—— l!ar%da 222 tan, 1922, 28,
e———— Argingly 28 2 820, 1952, 3!
s sufrntoides, 1952, 184 5 420 Sela

9, 427, 4°93 substhutes,
f&:; " 1;97; e Rogburghll g1 & 3B, 1902,
1921, 14 233 2ee Coxla marpinata,
\ chemastey of, o1, famea 833 tap, 1932, 39,

- Uncteziar, :gr;;. 193, 394,

353, 407, 4033

B4, 149, 3743

1538, 63

oo, a02Y ks f graln,
1938, 357

e — S, ATTTAR S cenpos

t'uon of grao,

>3 3, 363,

Castle flower, 1923, 55; ¢ Acstis
Farpetiany.
e en DIWALL, 1932, §9; #er Acach
Famestane,
Castanes verscz at e tan, 1972, 8.
Carancpsls srgyrophyl's seatan, 1972

Caritilos e'stcs, rubber ficii nald to
be enlyed by bees ia Trin'ded,
(1719 28



INDEX,

Castor-cake as manure, 1500, 28, 29;
1001, 39.
Castor oil plant, analysis of seed, 1903,

145

Celocia cristata, as a famine food, 1904,
7: 72
Celsus, 1904,

eltis R A

153, 185; se¢ Rictnus
Castor-seed, 1400, 14.
Castration, 1900, 213, 214, 218.
Casuarina equisitifolia as a tan, 1902, 2,

3 54 i
-, tolerance  of sali-
nity of, 1901, 54.
Catambochio, 1403, 87} sez Sorghum
vulgare,
indicus, g

pper, 1903,
0.

Catechin, 1902, 13.

active principle in #afk, 1902,

B84 see Acacia Catechu,

Catechol, 1902, 13. X

Catechu-tannin, 160z, 84; s2¢ Acacia
Catechu .

Caterpillars of moth-borer to be killed,
1600, 225,

Catheart, Earl 1903, 90.

Catri-conda, 1904, 194, 195; ¢¢ Coix
gigantea. .

Cattle Fairs, 1900, 216,'218. )

ghii, 2 food of lac, 1901,
211,
Cement, from Roghan, 1go1, 406.
~—— materials, 1902, 144.
Cenaguera, Colombian race Cassava,
1004, 132 ; see Manihot.
Cenchrus catharticus, an; Indian sand-
binder, 1901, 69.
~— montanus, an Indian sand-
binder, 1901, 69.
Center, Dr., 1902, 119, 120,
Central Factory systems, 1903, 246;
ser Sugar.,
Central Provinces, lac in, 1901, 239,

273.
Cephalanthus occidentalis, 190z, 154 ;
see Sola substitutes,
Cephalenros mycoidea, on betel-nut
leaves, 1901, 133, X145,
(Red Rust), 1go3, 15.
Ceratonia Siliqua, a food of lac, 1901,

— fed

1901, 3

~— Faod, 1905, 15; see Phaseolus
lunatus,

—— killed by eating 5454 pods, 1902,

72,
—— liter, analysis of, us manure,

1901, 37, o

~—— of Malwa ard of His Highness the
Nizam'’s Dowinions, 1900, 217,

——— of Rajputana, 1500, 207,

Caustic potash, 1902, 109,

soda, 1902, 134; Jee Sodium

Sulphate

Cawnpore, use of 4buf pods at, xqoz,ﬂ

—e—, Terminalis bark in use at,
1992, 41. .

Cay Day, 1902, 31 ; s¢¢ Bruguiera gym-
norrhiza. .

Cay-sof, 1904, 1t § see Sapium sebiferum,

Cedrela Toona as a tan, 190z, 19.

——————, use of timber, 1901, 345.

Cedrus Deodara, 1601, 324 ; 1902, 110}
see Deodar.

Cells of lac-insect, dimension of, 101,

197
Celc?im asa pot herb of little valae,
1904, 62,
argentes, as 2 famine food,
1904, 67.

atn,
Ceratopetalum gummifernm, 1900, 74.
on Pasp it , | Ceriops Candoll 19¢0, 8o.
———— as a tan, 1902, 2,

3, 10, 13, 32.
«»———- Roxburghitma as a tam, 1903,

2, 3, 12, 34

Ceylon Oak, 1905, 2; se¢ Schleichera
trijuga.

Chakai, 1904, 65 ; sez Basella alba,

w———— 1904, 67; s¢¢ Chenopodium
album.

—, madranga sig, 1904, 70; sez
Polygonum plebeinm.

«- saranch, 1904, 63; see Alter-
nanthera sessilis,

Chaks, hemming 10p, 1901, 347,

Chakri, term uged in making of lac,
1908, 277. .

Chakwil, 1904, 67; ste Chenopodium
album,

Chalai, 1903,

ngeticus,
C}:ahhs. BabupPhani Dhar, 1904, ¢
ot I RO i S AR

63; see Amarantus

P

Chamdrs, leatherworkers, 1901, 294,
——, collectors of Aemals, 1905,

59, 61, .
Chamber of Commerce, Madras, 1900,
4, 10, 15.
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Chamberlain, Rt, Hon, Mr., 1900, 62,

Chameli, 1901, 346; see Jasminum
grandiflorum. .

Champa, orange colour, produced with
Safower, 1904, 165 ; se Carthamus.

Champa-naliya, 1904, 64 ; se¢ Amar-
antus polygamus. R

Chana, 1901, 358, 359; se¢ Cicer

arietinum,

——, analysis of, 1903,
164 ; see Cicer arietinum,

Chanchal: tura, 1904, 68; see Digera
arvensis.

Chand, 1901, g9}

Tnepalense.

Chang,abewan Tek, 1901, 323.

Chandan Befu, 1904, 67; see Cheno-
podium album.

Chandarasa, 1904,
glomerata.

Chandra Rojen, vamish, 1901, 317,

Chandrus, 1901, 332; see manufactore
of lac bracelets,

Chang-mim-khombi, 1904, 203, 208 see
Coix Lacryma-Jobi.

Chraoli, analysis of, 1903, 153, 191;
12¢ Vigna Catjang,

Chapars lands, 1903, 126, 137, 128,
129, 130, 131, 132, 133,

Chapman, Mr. A, 13903, 32310.

Chapra, term used in shell-lac manu-
facture, 1got, 325, 326,

Chapra lac, or shell-fac, 1901, 260,

151, 163,

s¢¢. Geraniom

283 e Ficus

Chapri, a preparation of lac, 1got,
3371, 340.

Char-a-bhir, 1900, 94 ; see Buchanania
latifolsa,

Charai, 1903, 67; see Chenopodium
b

album.
Charcoal from Acascia Catechn, 1902, }
. 0.
Bidul wood, 1922, 73.
Chart, 1995, 85; see Sarghum vulgare.
——, part'of lathe used in lac turnery,

1901, 321.
., fodder ot Sorghum vulgare,
1938, 104, 107,
Charkalioo, 1904, 41,
, small white grain, 1904,

41,
Charles, M., 1903, 305.
Charpoys, country bedstead, 1901, 344,

345.
Chatin, Mr. M. A, tgos, 50, |

Chaueriee, Mr. G. D, 1901, 225,
Chaucks tola, 1902, 153 ace Mschy-
©  nomere indica,

DEX,

‘Chaulai, 1904, 63, se¢ Amarantod
pangeticus,

Chaulmoogra, 1903, 71, ste Tamkios
genos Kurzii,

cake as a manure, 1905,

e, extraction of, 1905, 79.

————~——0il, commercial

samples of, 1905, 76,
77

seeds, position of,
1905, 8o; price of,
1905, 78, 79; trade
in, 1905, 78.

=——e—~—— odOrata, 105, 71,

Charlmoogric acid, 1903, 75, 76, 81,

—— constitation of, 1905,

755 76, 77+

, 1905, 71 ; $2¢ Tarak-
togenos Kurzil,

Chavannesia esculenta, 1903, 233; 2
Urceola esculenta.

Chavela, 1903, 85 ; see Sorghum vulgare.

Chawalas,” 1994, 643 see Amarantus
mangostanus.

Chawul musgri, 1905, 71 ; sec Tarake
togenos Kurzii,

Chaya, 1904, 63; see Erua lanata.

Cheik, 1901, 266, 267; see ‘Tachardia

Lacca. c

——., 1903, 192; se¢ Coix 8p.

’Mzg,o 150;9, 202 ; see Coix gigantea,
var. aquatica

Chelaka-thorta kora, 1908, 65;
Amarantus vindis.

Chemiti-sdg, 1994, 703 see Polygonum
pleberum]

Chenchali-kura, 1903, 68; s Digera
anensis.

Chenchas, hill tribe in Kernool who
collect honey and  wax, 1904, 943
see Apis sp.

Chendala, 1905, 2} see Schleichera
trijuga.

Chendra-sinduri, 1955, 50 ; s¢¢ Mallotas
philippinensis,

Chenopodiacez, pot herb of the, 1904,

1ee

61,
Chenopodiom album, as s pot herb,
1904, 63, 67, 68, 73,

composition of, 1904,

v 73,
nnlhdr{sinlimm, as a
medicing, 1994, 68.
ficifohum, as & [amine

food, 1904, 63,




INDEX,

Chenopodium purpureum, 1904, 67.

Quinoa, 1904, 67.

Chepti Mah, 1903, 1353 sec Dolichos
biflorus.

Cherat, reclamation of usar land at,

1901, 440.

Cherry, Mr. J. W., 1901, 384.

Cheruténica, 1903, 78; see Apis florea.

Chess boards from lac, 1901, 339

Chester bean, analysis of, 1993, 165;
s¢¢ Cyamopsis psoraliodes,

fall . a1 .

Chhai, 1903, 137 ; 3¢ Glycne hispida.

Ckkalai, a lathe, 1901, 317,

Chkar, Sola-pith decorations for idols,
1902, 152,

Crhas, 1904, 40; see Panicum colonum,

Chhelua, earthen pan, 1901, 330.

Crhitura, 1902, 03, s2¢ Acacia Suma.

Chhilal, 1901, 347 ; see Ulmus integri-
folta,

Chkhola, 1903, 163, 164 ; see Cicer arie-
tivm,

Chial-pipal, 1904, t1; see Saplum
sebiferum

Chick pea, 1903, 163, 1643 see Cicer
atietinum,

Chuckling, analysis of, 1903, 173} see
Lathyrus sativus.

Chickrassia tabularis as a tan, 190z, 19,

Chicory, tolerance of salinity of, 1901,

50.

Chihut fibre, 1904, 113} see Spatholobus
Roxburghit,

Chikna alu, 1904, 126 ; tee Manihat,

——— malliy 1904, 160,

Clikni, unripe betel-nuts, xgcc.f39.

Chil, 1901, 346 ; see Pinus longifolia,

-—~—, 1602, 130; sec Arthrocnemum

14y

Cl 2 Ry 14y
1901, 345

Chimtee sdg, 1904, 703 see Polygonum
plebeium,

Chin sugar-cane grown on usar land,
1001, 441,

China, 1901, 369; se¢ Panicum milia-

[

, tobaceo  pip ,

——, analysis of, 1903, 179; s¢¢ Pani-
cum miliaceum,

China-grass, 1900, 191.

Chinderpang, 1905, 50; see Mallotus
philippinensis.

Chinese arrowroot factones, 1904, 137,

a——- Safflower considered superior

to Indiam, 1gos, 1713 see
Carthamus,

———- Tallow Tree,
Sapium sebiferum,

Chinesischer Talg, 1904, 11; see Sapium
sebiferom,

Chinta Sugar-cane, hability to disease
of, 1901, 77, 83, 8

Chin-siang, 1603, z; see Aquilaria
Agallocha.

Chipas, tnbe of cloth dyers in Central
Provinces, 1904, 101 ; sec bees’-wax,
also Apis s{.

Chiret, mesh of fishing net, 1905, 119.

Chirmilli, 1903, 153 ; see Sesbama.

Chironfi, 1900, 62, 94, 95 ; see Bucha-
nania latifolia,

Chirna, tool used in lac tumnery, r9or,

1904, 173 see

321,

Chifaf, mat on which are spread out
flower cakes of Carthamus tine-
torus, 1904, 164.

Chuti, fibre, 1904, 1133 see Marsdenia
tenacissima.

Chitral, orpiment in,

(Lisamanm and o

. indicum. L
—, 1924, 67; se¢ Chenopodium . »
albom, 1901, 299.
Chila, 1905, 63; sez Casearia Potassi 1901, 50; see
Chilaka-thorta  Aura, 1904, 64} sec Raint

Amarantus mangostanus,
Chila-rog, 1903, 130} see Phaseolus

Mungo.
Chil babra, 1904, 67 ; see Chenopodium
albam,

Chilka salt, 1900, 1471,

Chilo infuscatellus, 1300, 223.
~— plejadellns, 1goo, 223.
—— simplex, 1900, 221,
Chilum, a vessel, 1901, 345,

sodium, rgor, 50; ser
.- Kamit. -

— ., 1900, 110,

Chlorine for bleaching shellac, 1901, 299.

Chloris virgata, 1901, 450

Chola, 1905, 85 ; see Sorghum valgare,

Cholar, ~ 1904, 645 sec Amarantns

spinosus,

w——e——}a-bhaji, 1504, 64 $2¢ Amar-

antus polygamus.

¢ -~
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Céolum, 1901, 352, 353, 376 ; 1903, 157,
158, 156 5 1904, 30; 1905, B5; see
Andropogon Sorghum.

Chonggang, 1902, 154 5 22¢ Cephalan.
thus occidentalis,

Choona Lall, M, 1900, 504,

Chortophaga vuidifasciata, 1903, 8o.

Chotabihar, 1902, 60 ; ser Acacia Jac-
quemont

Chota Nagpur, lac in, 1901, 219.

» tea pruning is, 1903, 2.

Choti-juar, 1905, 85; see Sorghum

vuaigare,

Chots-lant, 1902, 1313 see Sumda
fruticosa.

Choti machhaickhic, 1923, 70; e

Polygonum plebum,

Chondhury, Baba N. C,, rge3, 93, 98,
93, tot, 112,

Chonlaie, tgo4: 65, fee  Amarantus

siridie,
Choungs == streams  in  Tenasserim,
Burma, 1904, 1163 sz Ahingia

escelsa,
Chou~pasre in Alridy wax cloth, tgoy,
403, 404, 406 ; see Chow~phutsa,
Chow-phutia, 1901, 403.
Chuckerbutty, Mre, 8., 1901, 225.
Chudder, sheet of priest dyed with
Satfewer, 1994, 173 ; see Carthamus
Chulas, 1904, 63; #¢¢ Amsrantas
gangeticus,
, 1924, 67} se¢ Chenopodinm

album.

Chunlarazg, 1504, 645 2ec Amarantus
polygamus.

Chumma-gyeil, 121, 210, 212 § see Colx
Lacryma-Jobi, zar. stenocarpa,

Chin, 1902, 137; s2¢ Catbonate of

e,
Chana, 1903, 137; se¢ Carbonate of
Lime.
Chinak, 1922, 137 ; 3¢ Carbonate of
me.
Chinck, 1902, 1377 ser Casbonste of
Lime,

Chunarm, 1901, 40 ; see Lime.

Chunam paps, 1932, 1355 £¢ Sodium
Sulphate. .

Chindmbu, 1902, 137 ; sec Casbonate
of Lime,

Chunzi-mdh, 1593, 137 ; tec Phaseolns
Maogo, ror. radiates.

Chﬁa, 1523, 137 ; tee Cardonste of

e,
Chenti, Dhie, 1504, 1233

ree S,
Iebey Rexberghy, < Spatho-

INDEXN,

Church, Prof. A H.,, rgor, 3507 1994,
33, 38, 48, 50, 226, 237; 3905, 12,

Churt or bracelet, 1901, 324, 330.

Churna, instrument used in lac taroery,

1901, 322,

ey 1002, 1373 $ee Catbonute of
Lime.

Chi tsale, 3903, 132 ; ge¢ Bomax or
Sodinm Biborate.

Cicer arietinam, 1904, 136,

, analysis of bhusy, 1501,

359.
et e, T3, £90%, 358,
s, $RUSA, BVETAgE COMPO-
sition of, 1903, 155,
164,
oo, COmposition of  the
grain, 1903, 151, 163.
,tolerance ~ of salinity
of soil in, 1901, 424,

lens, 1903, 173; see Lens
esculenta,

Cichorium  Intybus, 1g01, §0; s
Chicory,

Cinchona asa tan, 1902, 44,
e offi cipalis, 1900, 566,
Cinnamon bark as a fan, 1902, 49.
Circuits in diffusion machinery, 1903,
196 sec Sugar.
Cirok, 1905, 87 3 see Sorghum vulgare.
Citsus Aurantium, 1901, 53 ; e Orange,
Clarke, Mr. C. B,, 1904, 166, 204, 217,

230,

Clay models by Kcishnaghar workmen,
1903, 147,

Clean rice, coarse, 1903, 150 ; se¢ Oryza
sativa,

, fine, 1923,350; 32 Omyna

sativa
Clegborn, Mr. H. F. C., 1904, 205.

. M1, }:mcs, 1903, 140, 143,
Cleistanthos collinus 23 & tan, 1903, §2.
Cloth-printing, 1500, 85, 175.
Clond work, 1901, 310,
Claver-sickness, 1900, 8.
Cloves2s a tan, 1902, 42.
Coal 1az, 1993, 32,

Cobb, D1 NLA, 1501, 73,

175, 156,

177.
Cocroloba urifers, 3920, 71.
Coctus cact, 1501, 193, 300
s ceTi{E03, 39014 384, 305,
e Laten, 1951, 161
Cochin grain, 1901, 387.
Cochizeal, 1903, 386,
Cochlospermurn Gessypinm,

dgon 179,

ot s S, 19450,



INDEX.

Cocoanut, analysis of oil cake, 1gor,
3503 1903, 164.
——— palm, 1¢01, 282,
Cocos nucifera, 190z, 144.
———, analysis of oil cake,
1401, 359 5 1903, 164,
————m——, composition of the o1l
cake, 1903, 164.
, damaged by
hoppers, 1903, 8o.
Caclosterna spinata, 1902, 64,
Coix agrestis, 1004, 194 193, 203, 217;
see Coix gigantea

grass.

——, 1904, 217; sz¢ Coix
Lacryma-Jobi,  zar.
ma-yuen.

——, 1904, 192, 193, 198;

see C. gigantes, zar. aquatica,
—— arundinacea, 1903, 165 ; se¢ Coix
Lacryma-Job1.
————————, 1004, 202} St¢ Coix
acryma-Job1.

s 1004, 2145 se¢
Coix  Lacryma-Jobi,  var
monihfer,

—— chinensis, 1904, 217, 218, see
Coix Lactyma-Job:, var, ma-
uen.

—~ éxaltata, 1904, 203, 204; se¢ Coix
Lacryma-Jobi.

— gigantea, 1904, 192, 229.

—————— 7ar, aquatica, 1904, 192,
228.

—— grain of China, 1904, 225i tee
Coix sp.

~—— Lacryma, 1904, 596, 223, 226.

— , 1904, 202, 203, 204,

214, 2233 see Coix
Lacryma-Jobi,

Jobi, 1904, 192, 229

as a famme food,

1904, 38, 43, 49.

, composition of the

grain, 1903, 150,

165,

——————, ar. globosa, 1904,

214, 2183 see C.

Lacryma-Jobi, zar,

monilifer,
e, var, Ma-yuen, 1904,
192.
e v monilifer, 1904, 205,
238,

—————m e stenocarpa, 1904, 192,
205, 210, 228,
s~ typica, 1904, 206, 209,
213, 317} se¢ Coix Lacryma-Jobi.

49

Coix (Larmille), 1gos, 202, 203; sez
Coix Lacryma-Jobi.

— latifolia, 1904, 203.

~— lingulata, " 1904, 198, 195, 197;
see C. gigantes,

——ovata, 1004, 202; see Coix

Lacryma-Jobi. B

—— pendula, 1904, 202 ; see Coix
LN )

— . T

~—— 5pp. 1904, 189, 140, 192,
201, 207, 208, 209, 212,
219, 220, 221, 222, 223,
225, 226, 227.

——— stenocarpa, 1904, 210. .

—— stigmatosa, 1904, 195; see Coix
gigantea,

—— tubulosa, 1904, 210,

Cold destructive to lac, 1901, 226, 244,

Coldstream, Mr. W,, 1.C.S,, 1901, 216

, on lac, in 1881, 1901,

193,
233,
2244

260.
Collar of tea plant, 1903, 29,
Coilar-pruning in tea, 1903, 10, 19, 37,

29, 33.
Colletotrichum  falcatum, 1goo, 228 ;

1901, 73.

Collms, Mr, 8. H, 1900, 195, 196;
1901, 350, 1902, 84 ; 1903, 148, 218,
219, 220, 221,

Colocasia antiquoram, 103,

Colonal Sugar Refining
1903, 249-

Colouring matter 1n lag, 1901, 2g6.

Colpoon compressum as & tan, 190z,

53-
Company,

13, 50.
Columbine and monk’s-hood aconite
as garden plants, 1902, 99,
Golumbus, Chuistopher, 1904, 150, |
Colza, Indian, 1903, 161; se¢ Brassiea
campestris, var, Sarson,
~ - N o 5 see ©
e
' .902,
993 see Aconitum Napellus,
gram, 1903, 157, 155, 163,
“164; see Cicer aneunum,
Cangha:. 1908, 2; Jee Schleichera tria

juga.

Congo millet, 1903, 85; se¢ Sorghum
vulgare,

- pea, analysis of, 1903, 161, 161

s¢e Cajanus indicms,

Conidiospore, 1903, 103.

Conidium, 1903, 103.

~y
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Cressa cretica, rar. truxillensis, toler-
ance of salinity of, rgor, 64.

Cnch!on, Mr, H. A, 1901, 288,

« Crimson” derived from * Kermes,”

1901, 182.

Critchell, Mr. J. T., 1903, 248,

Crooke, Mr. W,, 1905, 86.

Cmokes Sir William, 1go1, 300, 3o2.

Cross and Bevan, Messrs, 1903, 111,
112,

Cross-bred Cattle, 1900, 208, 212,

Crossley, Mr., 1901, 407.

Crotalaria juncea, 1901, 444, 462,

, composition of fodder,

1903, 165.
e———, fibre, for fishing nets, 1905,

—_—, a8
19C5, 120,
——— tenuwifoha, 1903,
Crotalaria juncea.
Croton aromaticus, a food of lac, 1go1,

fishing  line,

165; see

211,
cascarilloides, 1905,

503 e

~——— distans, 1905, 50; $z¢ Mallotus
philippmensis,
montanus, 1905, 50; s2¢ Mallo-

sebiferum,
Crude saltpetre, 1902, 112.
Culen, 1904, 68; see Chenopodium
ambrosioides.
Eu!ley, Mr. J.,‘lgoz, 43,

, . P A
132, 133} 1993, 95, 96,

113, 114,
117,

— Mr., 1902, 132,

Curcuma, 1903, 52; see Turmeric.

sitd 10 be used in preparing
a fictitions yellow couac, 1904, 135 ;
sz¢ Manihot,

Cuich, 1904, 79 ; see Acacia Catechu.

~——- adulteration of, 1902, 40.

=——- 2S 2 tan, 1902, I, 25.

115, 116,

a5
Cutch boiling, 1900, 179,
dyes, 1902, 85; s Acaca
Catechu.
——- extract, 190z, 80; see Acacia
Catechn,

——-, manufacture of, 190z, 81,

——-, production and trade in, 1902,
85 ; see Acacia Catechu,

——- export from Burma, 1goz, 1.

substitute, 1900, 75, 76,

, trade in, 1902, 83,

Cut Sugar-cane, deterioration of, 1903,

139 s¢¢ Saccharum,

Cuttack lac ware, 1901, 330.

Cyamopsis psoralioides, 1901, 452.

, analysis of grain,

1901, 360,

, composttion of, 1903,

152, 165,
Cyamde Ferricyamde, 1902, 114,
Ferrocyanide, rgoz, 114,
Cylista scarosa as a tan, 1goz, 28,
Cynodon Dactylon, 1900, z02z; 1901,

448, 450, 451.
grass for partially

reclaimed  reh

lands, 1902, 123.
-———— on usar sois, rgoi,

427,

Cynosurus Coracanus, 1903, 167; see
Eleusine Coarcana.

Cyperus hulbosus, as 2 famine food,
1904, 38, 44, 47.

Cyprus melhod for destroying locusts,
1903, 75.

Cytisus Cajan, 1603, 161; see Cajanus
indicus

Czerniecki, Mr, M. van, 1903, 139, 140;
see van Czerniecki,

D

Dabd, 1901, 359 ; see Cocos nucifera.
-—--, grass, 1901, 428; 1902, 123 ; see
«  Eragrostis cynosurotdes.

DaMxr, 1904, 203 ; st Coix Lacryma-
Dacca, “artificial flowers from, 1go2,

151,

—_— diseases of Sugar-cane in, 1901,
28;

79 89.
Dadkurs, 1904,
glomerata,

see Ficus
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Dahi, curded miltk use:
Certhamus tinctorivs, 1903, 165,
Dahl, Prof., on Chemistry of Sola, 1902,

Dak, Burmese swerd, 1900, 183.
g?: dyeing with

152,
Daily ration value of certain foods,
1904, 52.
Daigy Farming and Produce, 1900, 195,
Dakhini bdbul, 1901, 212 ; see Pithecolo-
bium dulce,
Ddl, ac detached from the twig, 1go1,
213, 230, 231,
===, 1903, 120, 131, 137.
~—~-, &in iron 8c00p, 1905, 35.
Dalbergia cultrata, a food of lac, 1901,
211, 270,
latifolia, a food of lac, 1901,
2311,
—_— ~— ag 2 fan, 1902, 28.
————e———, use of, a3 a green
manure, 1908, 34.
Oliveri, a food of lac, 1901,
211, 269,
~————- paniculats, a food ol lac,
1901, 211,
es————n—- purpures, one of the trees
prefersed by the Hill Bee,
Apis dorsata, 1904, 75.
- Bis500, 1901, 323, 339; 1902,

124.
e-m—————e—— planted on usar land,
1901, 458
e ereeeme, 111l 01, 01 usar land,
1901, 454, 455
, use of timber, 1901,

345,
- 8p, a food of la¢, 1903, 270,
Dd”l:i 1902, 325; see Catbomate of
soda. N

Daliré, Burmese implement, 1900, 183.
Dirdr, 1904, 33; Jee Shore robusta,
Damrala, 1954, 33 ; s¢¢ Shorea robusta
Dimmar-bee, emall, of Burma, Lower
Chindwin Divislon, yielding Pwe-
nyet, 1904, 79, 99;se¢ Melipona sp,
Dam-nul-z?ﬁranzu?ﬁmﬁ. 1901‘,’0 37Hp;

INDEX}

Darbhangs, diseases of Sugar-cane in,
Igor, 8o, 8g.

Darkus, 1904, 149 ; see Carthamus tinc-
torius (the o),

Darjeeling, potato disease in, 1903, 93.

Dark Catechu, manufacture of, 1903, 81,
82} see Acacia Catechu,

Darola, wild bee of Kangra, 1904, 89;
see Apis sp,

Darrah, Mr, H. 2., 1901, 337; 1904,

69.

Darumuch, 1922, 103 ; see Arsenous
Anhydride,

Das, 1904, 68 ; see Digera arvensis.

Das, Mr. Kesho, 1904, 155.

—-, Nr. R. L., 1905, 58.

Date-palm, 1901, 317, 337, 461; see
Pheenix dactylifera,

Datiz kkar, 1901, 293; se¢ Carbonate
of soda.

Daucus Carota, 1901, 50 ; se¢ Carrot,

Davidson, Mr., 1901, 38,

Davis, Mr. 1S.C,, 1992, g8, 99

Davy, Mr. ], Burtt, 1901, 59.

Daw, Babu Madhub Chandra, Calcutta
Bees’-wax merchant, 1904, 83. |

Daw Bros,, Messis., 1905, 70.

Dayal, Babu Rameshwar, 1903, 118,

1
Dc:djlearts in Sugar-cane, 19oo, 215,

216,
De Bary, Prof., 1903, 90, 106, 117,
Debeaux, M, O, 1905, 89.

De Candolle, M. A, 1905, 86, §8.
Deg, a coppet vessel whichsenesassa
B 3 T

Dendrocalamus strictus, 1920, 185, 186,

De Negri, Mr., 1904, 15.

Dengo, 1904, 63 ; se¢ Amarantus gan-
geticus

Dengua-ide, 1994, 633 sec Amarantas

s¢¢ Pterocarpus M

Darre, 1ed seeds, 1904, 4l
Dartu Asib, Job's Tears, 1904, 1913
sre Coix sp,

o~ Daul, Daﬂd;:l Tears, 1901, 1915
*£es Cotx ap,

Dantagurgur, 1904, 195, 198 ; s¢¢ Coix
sizantea,

Dangar, wnalpns of, 1993, 178; sor
Oryza,

Daxgara, 1924, 78§ " see Ap s dersata,

Denra, basket for collecting flowers of
Carthamas tinctotlus, 1094, 164,

Denten, Mr, A, A, 1905, 112,

Deodar, 1951, 324; st Cedrus Deo-

dara,

Deo-dhan, analysls of, 1503, 188, see
Sorghum saccharstam.

Déon, Horsin, Mr., 1933, 225,

Dera Gharl Kban Lac ware, 1901, 311,
3400
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Dera Ismail Khan 1ac ware, 1901, 314,
319, 320, 322, 323.

Dersjat fac ware, 1g0t, 31?, 320,

Desi, 1903, 69 see Haloxylon salicorni-

cam,

Desprez, Mr. M. G, 1905, 72,

Desieals, a so-called breed of cattle,
1900, 208,

Deterioration in cnt Sugar-cane, 1903,
139; $2¢ Saccharum,

Deurvomdh, 1903, 1273 see Phaseolus
Mango, rar. radiatus.

Deueli, “analysis of, 1903, 185; see
Ricinus communis,

Dkak, 1900, 41; 1901, 211, 234, 236,
237, 238, 259, 260, 458 ; see Butea
frondosa.

Dhakki, 1902, 6o; see Acacia Jacques
montii.

Dxali Sugar-cane, liability to disease
of, 1991, B4,

Dhkalsundar Sugar-cane,
disease of, 1901, 85

Dkdmand, 1905, 99, 109 ; see Sorghum
vulgare,

Dhamni, 1903, 101, 102 ; se¢ Sorghum
vulgare.

Dkan, analysis 1903,

Oryza sativa,

Dkdn ganrer, 1904, 201; see Coix
gigantea, par, aquatica

Dhangd, 1won ore, 1900, 145.

Dhdngars  (shepherds), of Sdtdra,
collectors of honey, 1904, 91; ree
Apis sp.

Dhén-gurgad, 1904, 217, 221 ; s¢e Coix
cryma=Job1, var. ma-yuen,
Dhdnegurgur, 1904, 198, 201 ; see Coix

gigantes, zar. aquatica.

Dhanla, 1902, 97 ; sec Aconitum ferox,
ar, atrox,

Dhanu, 1904, 40; ses Panicum colo-

lability to

of, 1755 see

nem.

Dhanuks, wild tnbe of the Central Pro-
vinces, collectors of honey, 1go4,
855 s¢ Apfs spp.

Dhsora, 1900, 85, 86, Bg; see Ano-
geissus latifoha, .

Dhiaroou, medinm variety of bee in
Chamba, Panjfb, 1904, 89; see

" Apis sp.

Drasa, 1903, 99, 11z} see Phytoph-

thora,

153

DhAagwa, used in Safflower dyeing, 1504,
165 ; see Anogeissus latifohs, also
Carthamus tinctorius.

Dheds (Dhers), food of, 1904, 40.

Dhendar pola, 1902, 149; see schy-
nomene aspera.

Dhendas, 1902, 149; see ZEschynomene
aspera.

Dhendor, 1902, 149 ; s¢¢ Eschynomene
aspera. .

Dhkenki, or mortar, 1904, 7.

Dhrobeyne, 1901, 211; ste Dalbergia
panicalata

Dpoklas, small thick bresd, 1904, 44.

Dhola-jhonki, 1904, 203, 208 ; se¢ Coix
Lacryma.Jobi.

Dhola-sindur, 1905, 50; see Mallotus
philippinensis.

Dhop, 1901, 218 ; see Varinga latifolia.

Dkorbenla, 1901, 378 ; see Pterocarpus
Marsupium,

Dkosak, Sugar-cane borer, 1900, 224.

Dhui, 1905, 85 ; see Sorghum valgare

Dhulsundar Sugar-cane, liability to
disease of, rgo1, 82.

Dhumuriya, 1902, 97; se¢ Aconitum
ferox, var. atrox.

Dhina, 1903, 33 ; se¢ Shorea robusta.

Dhup, o preparation used in Jac
turpery, 1901, 342.

Dhura-dru, 1904, 67; see Celosia cris-
tata,

ZDhurra, 1905, 109; see Andropogon
Sorghum.
Dhurrin, 1903,
vulgare.
Diagomutri, 1905, 86; see Sorghum

109; se¢ Sorghum

vilgare.
Duatraea (Chilo) saccharalis, 1g0o, 221,

223, .
Dibdin, Mr., 1903, 39, 42, 45, 46.
filter, 1903, 39, 41, 42, 45, 5C,
53, 54.
Dibrugarh, 1903, 2, 26.
Dichrostachys cineres,a food of lac,
1901, 196, 211,
Dickinson, Mr, G., 1900, 53.
Dicks, Mr., 1901, 229.
Didwana salt, 1900, 126, 136.
Dieterich, Dr. K., 1904, 122,
Diffusers, 1903, 195 5 se¢ Sugar.
Diffusion battery, 1903, 194, 204; see
Sugar,

Dian, 1901, 345; see A
latifolia,

Dpaula khejra, 1902, 63; see Acacia
nma, .

Process of ing sugar’
from Sugar-cane, 1903, 193.
Digera arvensis, 2as & pot herb of the
second value, 1904, 62, 68, 69, 72,
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Ericerus Pela, 1501, 192

Eriolaena HooKeriana, a food of lac,
1901, 311,

Eristalis arvorum, 1904, 77.

Emsthausen & Co., Messrs,, 1501, 248,

Eroded land, 1901, 416,

Lrra-todi-ulla-letakura, 1904, 67; stz
Celosia cristata,

Erra-mulu-goranta, 103, 64 ; se¢ Ama-
rantos spinosus.

is7

timber,

Eugenia Jambolana, use  of
1901, 345.
- Jambos as a tan, 1902, 43,
Eugenia salicifolia, 1905, 53. .
Euphorbia neriifolis, * 2 source of
Indian pearl-ash, trgoz,
110.
- Tirucalli, & source of Indian
pearl-ash, 1902, 110,
» frequented by bees inthe
richinapoly district, 1904, 93.

Eruca sativa, average position of
seed, 1903, 153, 168.
Ervum Lens, 1903, 125, 173; see

Lens esculenta,
Erythrina indica, a source of Indian

pearl-ash, 1902,
110.

a2 .. planted between
betel-nut  palms,
1901, 136.

--,a food oflac, 1901,
211,
Erythrolaccin, 1901, 295,
Es-Saghani, eatly writer, 1994, 191.
Etched lac ware, 1901, 313, 315, 329.
Etti, Mr. C., 1904, 179.
~—, Mr. K, 1901, 383; 1902, 84.
Eublemma amabilig, 1901, 207,
——., distribution of, 1901,
209,
———— coccidiphaga, rgo1, 209,
Eucalyptus amjgdalina, tolerance of
sahnity of, 1907, 54.
globulus, tolerance of sali-
nity of, 1901, 54.
kino, 1909, 43, 73.
rostrata, tolerance of salinity
of, 1901, 54.
= sideroxylon, tolerance of
salimty of, 1901, 54
e———-5p, planted on usar land,
1901, 458.
viminalis, 1900, 188,
Euchlzna mexicana, 1901, 48; ser
Teosinte,
Eugenia sp., 1901, 269,
Armottiana a8  tan, 1902, 43.
- caryophyllata as a tan, 1902,

42,
———- caryophylitfolia as a tan, 1902,

Jambolana, 1go1, 326,
——— e - 83 8 taN, 1902, 42,
, planted on usar
land, 1901, 458.
————e———, use of, a3 & green
manure, 3901, 34

European manna, 1goo, 189.

Evans, Mr. George, ‘1901, 298, 303,

Mr. W. N,, 1902, 15.

Ewa Sugar Mill, Hawaii, 1903, 255.

Exceecaria  sebifera, 1904, 13
Sapium sebiferum.

Extracts for tanning, 1902, 1; sz¢ Tan-
ning.

Ezra, Messrs. J. E. D,, & Co,, shippers
and dealers in Bees™-wax, 1904, 83.

see

3

Fabris, Mr, 1904, 15,
Factory, lac, tgoy, 277.
Fagan, Mr. R, 1902, 63.
Fagus sylvatica as a tan, 1902, 55.
Fahrion’s process, 1gor, 410, .
False bikhma, 1902, 91; sez Aconiium
palmatum,
chaulmugra, 1905, 79, 80; see
Chaulmoogra odorata,
TFamine food, 1902," 155; see Aspho-
i delus tenuifolins,
, seeds of Schleich
juga as, 1905, 7.
———, movement of grain of juar
during, 1903, 115,
Fung, o famine food of the Bhils, 1904,
6.

tri

46.
Farash, 1901, 322, 346, 458; see
Tamarix onentalis,
Farfaria, 1905, 106; sz Andropogon
orghum,
Faridpur, diseases of Sugar-cane in,
1901, 81,
Farinka d’agua, Cassava meal, 1904,
135 ; se¢ Manihot utilissima,
———- secca, Cassava meal, 1904, 135 ;
see Manihot utilissima, '
Farner, Herr A, on the chemistry of
lac, 1901, 295, .
x
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Farqubarson & Campbell, Messts.,
1901, 260,

Farrer, Mr.” W, 1903, 19.

Fat, concrete, afforded by Sapium sebi-
fe}nm seeds, 1903, 13.

Fotkia, 1902, 993 122 Aconitam feros,
var. atroX.

Fats, yielded by Sapium sebiferum,
chemistry of, 5904, 15,

Faure’s Decorticator, 1900, 193, 194,

e rieth0d of €Y0$510 With macera-
tion in sugar 1933,

INDEX,

Ficus infectoria, 3 fopd of lac, 1901,
212, 218, 235,
e Taccifers, 2 food of e, 1901,

2z,
e palmata, z food of fac, 190,

— zelim'o'sz, 3 food of lac, 1501, 193,
21z, 218, 31y, zégq
235, %42, 259, 1362,
268 ; see Abat, peepal,
and pipal

208,
Faweett, Prof,, 1902, 10,
Faz), Abu), 2902, 132,
Fegan, Honourable Mr 1., rgos, 31,
Fehling's solution, 1902, 62, 67.
Fendler, Mr. A, 1993, 205
Feper, tree on which lac is placed,
1901, 282.
Fergusen, Nessrs, A Moand J, 1904,

145.
Fernandez, Mr. E. E., 1900, 158; 1901,

274
Feromia Elepbantom, z food of lac,
1901, 218,
Ferozpur lac ware, 1991, 314, 323, 323.
Ferears, Mr. M, go1, 270,
Ficns affinior, 1904, 30; ser ¥\ religiosa.
—- altissima, a food of lae, sgo1,
211, 229, 232
— RS A 130, 1902, 53.
e bengalensn??a food of lae, 1go1,
212, 235, 203,
a3 & tan, 5902, §3.
e, fruIts 28 2 f00d, 5904,
23, 26,27, 32,
e Carica, food of lac, 1901, 272,
e Chittagonga, 1904, 285 aee F.
glomerata,
- COmMosa, a food oflac, 1gor, 212,

232,
- congloserata, 1924, 27;42¢ Freus
. idil
~me gotdidolin, a food of lze, 1g01,

238,
Cunia, a f(g;d of lac, 1901, 212,

318,

, lraus as fsod, 1904, 27.

e gibbos2 as A fan, 1022, 53.

e glomerats, a food of lac, 1901,
212, 135, 241,

, frufts asfood, 19y, 29.

st bt 88 3 129, Y932, 53,

e his;ﬁdz 2% & tam, 1993, §3.

‘-—Tlﬂdlﬂ. 1904, 25 ; se¢ F, bengalen-
sis

as a tan, 1903, 53.
s s, {23 2 {00, 1902,
30,

, one  of the trees
preferred by the Hill Bes, Apis
dorsata, Y90, 7S

- Rumphii, & food of lac, 1501,
212, 270

- Tiakela, 2 food of 1ag, 1901, 332,

- Tsizla fibre, utilised in appliance

for barvesting houey, 1904, 953
see Apis sp,

Field experiments with sewage, 1993,

30,
—~= ped, amalysis of, 1903, 1847 s
Pisnm arvense.
Fielding, Mr §. B, 1924, 200,
Fig, 1902, 53 $¢¢ Ficus spp.
“Fire® work, in lac iodastry, 1901,

351,

Fires, forest, destructive to lae, 1901,
206, 226, 139, T44.

Firewood s Calcutta, 1902, 34.

First New Vork Best Sugss Co,, 5§33,

257,
Fxse(?n, colonring matter of Quebracho,
1692, 13
Fish  intoxicant, Barringtonia acatan-
gola as, 1907, 42.
~~poisan, Flueggia Leucopyros as,
1902, 52.

msroncsssansacnn, GO0, §O.

Fishing hooks of Koiis, 1905, 122

TFighing lines of Santals, 190, 1245 of
the Kolis, 1905, 120.

Fishing nets of Kolis, 1903, 1175 10
Crotalstia joncea. ,

Fishotraps Irom Acacia ambica, 31993,

mff upioca, method of manafactaze,
1998, !3{; 2 Blanihot utilissima.

Flax, possible tolerance of salinity of,
1431, 527 er Linam usitatissimom,

Fleming, Dr., 1922, 147,

Tlowers, antificia), from sola-pith, 1933,
s5x ; ¢e¢ Aschynomene,
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Fltckiger, FProf. F. A,
1905, 63, 65.
Flueggia Leucopyrusas a {an, 19oz, 52.
Fleuggia microcarpa as a tan, 190z, 52,
Fluor albus, 1901, 392,
“ Flush,” a natural succession of young
leaves, 1903, § ; $¢2 Camellia Thea,
Fly maggot in disease of betel-nut
palms, 1901, 130
—-which closely resembles the Tree
Bee, Apis indica, 1904, 77, 78.
Fodder, rgoo0, 180, 213,218,
o, ddbul pods as, 1902, 71j see
Acacia arabica,
——--, 1504, 209 ; s¢¢ Coix Lacryma-

1902, 563

obi.

Fodders, chemical composition of,
1903, 147 -

-, Indian, chemical composition
of, 1901, 349.

———-, method of analysis of, 1901,

350,

Food, claily5 requrement of certain
famine foods, 1904, 55.

= (raips, chemical composition of,

DOsL

, Indian, p
tion of, 1901, 349.

, methad  of “analysis of,
1901, 350,

Food Grains of India, 1504, 35.

Foods, daily ration value of certain,

1G04y 52.

Foot-and-mouth disease, 1900, 211,

Ford, Major, 1902, 46,

Forel, Dr A, 1904, 75,

Forest Flora of Brifisk Burma, 1900,
703 see Kurz,

Forskal, M, P., 1405, 86.

Forster, Dr., 1901, 104, 108, 120, 123,

Forsyth, Captain J,, 1901, 258,

-, Mr., 1904, 196.

Fortune, Mr. R, 105, 89.

Fothergill, Dr., 1001, 380,

Fragrant Herbal, 1904, 12 ; see Saplum
sebiferam.

Francis, l\Ir.fF. W., 1905, 9g.

s——-, Prok, 1904, 129, 130, 131, 133,

Frank, Dr,, xgo;? 116, 19!8:? s

Frankenia grandifolia, var, campestris,
1901, 60,

Frankenia grandifolia, zar. campestris,
tolerance of salinity of, 1901, 63,

Fraxinus rotund:folia, 1900, 189.

French, Mr. H, D, D., 1904, 113, 114,

Frost destructive to lac, 1901, 226, 2545
see Cold,
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Fryer, John, 1504, 63.

Fuchins, L., 1905, 90.

Fuel, sdul wood as, 1902, 735 see
Achcia arabica.

Fulkurdhela, 1902, 1495 see JEschyno-
mene aspera,

Fuller, Sir J. B, 1900, 224; 1905, 103,

Fungal Pests, 1900, 8,

Fungi, experiments with locust fungus;
1903, 82, 84.

Fungus on lac, 1901, 206,

Fusarium pestis, 1903, 116,

G

(48, 1902, 46 ; see Diospyros Embryop-
. tens, .

vulgare.

Gadisjann, 1905, 83}
halepense,

Gage, Lieut, A. T, on diseases of
Sugar-cane in Bengal, 1901, 71.
Gaguli agar, 1904, 5; sz Aquilatia

malaccensis,

———menmmee w00d Of Aquilaria malac-
censis, 1904, 5.

Gainta lac ware, 1901, 314, 316.

Gait, Mr. E. A, 1.C.S, 1904, 1, 8, 9.

Galdp macki, 1904, 149 ; see Castha
mus tinctorius,

Galgal, used in Safflower dyeing, 1904,
170; se¢. Cochlospermum — Gossy-
prum, also Carthamus ttnctorius,

Galla-jari, 1905, 83; see Sorghum -
halepense.

Gallena sp. injurious fo lac, 1901, 206,

Gallic acid, 1902, 13,

Gallotannic acid, 1902, 13, 18, 23,

Gama, Yasco da, 1905, 88,

Gambier, imports of Bengal, 1902, 45,

~—, trade of Straits Settlements in,

1902, 45.

as a'tan, 190z, 9, 45.

Gamble, Mr, , 8., tgo0, 70, 83, 88, go,
103, 116, 169; 1901, 392 1902, 34,
42, 585 1904, 8, 13 1 1905, 2, 69,

Gamboge, an ingredient of yellow
lacquer, 1got, 335,

Gammie, Mr.'G. A., 1004, 146,

Gamudi-tag, 1904, 63} sc¢ Alternar,.
thera sessilis, ..

see Sorghum

e kz
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Gandah ferorah, 1900, 1013 e+ Ros~
wellia serrata.

Gandam-rugam-neliuru, 1901, 378;
se¢ Prerocarpus Marsupiom,

Gandhari, 1903, 63; see lAmarantus
gangeticus.

Gandks-5dbul,
Farnesisna.

Gana'x{‘{a, 1904, 203; s¢¢ Coix Lacryma-
ebi,

1902, $9; se¢ Acacia

Ganeri, 1903, 85, 99; ¢ Sorghum
valgare,
Gangas, 1905, 50; see Mallots philip-
pinensis,
Ganfz, 1904, 195; se¢ Coix  gigan-
tea.
wmannsn, 1005, 108§ $2¢ Cannabis sativa,
Ganmalu, 1901, 398 ; 20 Prerocarpus
Massopiot,
Ganna Sugar-cane, Hability to disease
of, 1ga1, 79.
Ganrer, 1903, z01; sze Coix gigantes,
var, aqualca.
—~~ jarl-gurgur, 1904, 198; sz Corx
gigantes, ror. aguatica.
Gdnthid, sogar-cane, 1903, f27; e
Saccharum.
Garcinia Mangostana as 2 tam, g0z,
4.

sad
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Garru, 1904, 2;.s5c¢ Aquilaria Agale
Jocha. .

, 1904, 398, z201; ze¢ Colx
gigantea, rar. aquatica.

Gar-tundula, 1904, 68; ser Digers
arvensis.

Garuga pinnata, 2 food of lac, 101,

212, -

e 288 21, 1902, 19,

Gar}lm, 1g0y, 203; ser Coix Laeryms:
obi.

Gar gosk, 1902, 47; see Apocynum
venetum. .
Gas liquor, 1902, 108; s Ammonis.
Gathns, 1903, 63; sze Alternanthers

sessilis,
Gand, a waste productof lag, 1001, 277s

329. -

Gaudari Sugar<ane, 1901, 793 5
anna. 5

Gaud-3idul, 1902, 59; se¢ Acacizx
Farnesiana,

Gantam, 1905, 25 de¢ Schleichers
triguja,

Gavancka, 1904, 49;
glandulosa.

Gaoat, analysis of, 1903, 169 ; see Grass:

Gﬂ;dﬁ"' 1994, 2035 $2 Coix Lacrymas
obi. -

Thok

s2e Indigofera

sec  Coix

>

ato be utihised by bees in
'I)‘rimdx‘zd' 1904, 80,

2904,
Lacryma-Jobi, )
Garidhuke, 1903, 203 ;12¢ Coix Lacry»
Jobi.

203;

B g sed as

irsxﬁdyeing with Bixs Orellang, rgo3,

186.

Gards, F. B,, 1904, 35, 50.

Garden pea, analysis of, 1903, 185; sz
Pizum anense,

Gardenia campanuleta as & tan, 1902,

. 45.

Garo-mdh, 1903, 136; s0¢ Cajanus
indicus,

Gargari-dhan, 1904, 203; ree Coix
Lacryma~Tobi,

Gargud, 1993, 198, 301; zee Coix

. Rgantes, var, aquatica,

Garla, 1904, 67; 1 Celosia cristata,

Garo hills, ontpat of lac from, rgo1,

227, 229.
Garodi-ad, 1904, 67 ree Celosia  cris-
jii- N
Garos, superstitions of, regarding lac,
s 10901, 337, 229, 231, -
aresse, 1093, 133; e th,
e 933, 1333 Frus

Gurrahs, carthen pots, 1991, 395, 396,
Garret, Me, G, 1, 1gs, s0q 0 37

Ga}'a-b}‘bul, 1903, 595 sce Acacia Farne-
siana, .

Geerligs Prinsen, Mr, H.C., 1903, 201,
207, 209, 211,

Gehe & Co., Messrs,, of Dresden, 1905,

4, 49
G:bu'n,gxgor, 3753 s¢¢ Triticom vauls

e,
, analysis of, 1903, 188 ; see Triti~
cum sativont. ..
Geilid, 1904, 198, 302 ; see Coix gigane
tea, var, agustica.
e, 1G04, 317, 219, 323 s2¢ Lacsy-
ma-Jobi, rar. mayeen.

Geita, 1501, 98.

Geld-mdh, 1903, 136; 3¢ Cajanuos
n

iy

Gems, anifcial, 1902, 533

Grenrs iron, 1990, 144

Geranlum maculatam s atss, 1903, 37.
e use

"o, 1901, 97,
et e, {1005C 2CHd iR

roct, 1901, 97.
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Geranium nepalense, 1901, 99.
—————, anslysis of root,
1901, 100,
as atan, 1902, 17,
e, the  properties of
root, 1901, 97.
et e ocellat\.lm, 199%, 99

—

use of, 1901, 97,
root, the
1601, 97+
e Wallichianum, 1902, 18,
e, analysis of root, 1gor,
101, 102,
, the properties of root,

of,

prop

e,

1901, 97,
Gerard, Colonel M.G., on the cattle of
Malwa, 1900, 217, 218,
Gerade, T., 1904, 199, 192.
Gerua of sola-pith” worn fduring wor-
ship of Satdeo, 1902, 152.
Gervais, M. P, 1901, 203, .
Gesse, 1903, 132 ; ser Lathyrus sativus
Getan, 1904, 63 ; see Digera arvensis,
Geyzel, 1903, 148 ; see van Geyzel.
Ghangal, 1904, 75 ; sec Apis dorsata.
Ghant, country ail mill, 1600,13 ; 1903,

222,
Ghds, 1901, 3683 see Panicum jumento-
rem,
, analysis of, 1903, 169 ; see Grass.
Ghatber, 1901, 250 ; see Zizyphus Xylo-

pyrus.

Ghedda wax, 1003, 103; ez Indian
Beeg'-wax, also Apis sp.

Ghes, 1904, 41; see Panicum colonum,

Ghis Mohammad, rgor, 315,

Ghitola, 1904, 38, 43, 45, 47, 49, 51

58; se¢e Nymphma Lotus, wvar.
pubescens.
Ghitolas, analysis of, 1904, 47; see

ymphza Lotus, zar. pubescens,
Ghonts, 1901, 213; see Zizyphus Xylo-

pyrus,

Ghose, Mr. A, on Asphodelus tenui-
folius, 1902, 155,

Ghoste, owners of buffaloes, 1900, 213.

Ghotf, tree on which lac is placed, 1901,
252, 253.

Ghui, 1904, 27 ; se¢ Ficus Cunia,

Ghuri, 1903, 130; see Arthrocnemum

indicum.
Ghurkee (Agar wood), 1904, 4.

Ghwi khenan, 1904, 27 ; see Ficus Cunia,
Guacosa, Prof., 1902, 110,
Gilchrist, Prok,, 1903, 218.

1904, 4 ; see Aqularia Agallocha |~

161

Gingelly, analysis of seed, 1903, 153,
185 see Sesamum indicum.

Gingili, 1901, 373; s¢¢ Sesamum
indicum,
Gini, 1901, 368 ; sec Panicum jumen-
toram,

— gawaf, analysis of grain, 1903,
1793 ¢¢ Panicum jumentorum,
Girad-gul, a pattern in Afridi waz
cloth, 1901, 401,
Giral, 1904, 195, 198 ; see Coix gigantea.
Girnisag, 1904, 63; see Alternanthera
sessilis,
Girtum, 1904, 149 ; see Carthamus tince
torius,
Gitars, 1901, 346 ; see Sitars,
Glass industries in regions of usar land,
1901, 446
—~ making in India, 1902, 125,
—— mOsaics, 190z, 147.
Glauber’s salt, 1902, 135.
Gleditschia triacanthos, 1901, 53; Jsee
Black Locust.
Glue, also paste for bookbinders, afford-
ed by Asphodelus tenwfolius, 1902,

156,
Gluten in lac, 1901, 206,
in wheat, estumation of, 1901, 16,
Glycine hispida, 125, 137.
——= So0ja, 1903, 125; see Glycine
hispida,
- uniflorus,
uniflorus.
Gmelina arborea, a source of Indian
peatl-ash, 190z, 110,
—————, use of timber, 1901, 345,
Goat, destructive to young bddul trees,
1902, 04
Gobari, 1902, 97, see Aconitum ferox,
var, atrox.
Gobaria, 1902, 99; see Aconitum ferox,
var atrox,
Gobli, 1902, 63 ; see Acacia arabica,
Gobriya, 1902, 97 5 see Aconitum feroz,
var. atrox.
Goculdoss Hunsraj, Messrs., shippers
and dealers 10 Bees'.wax, 1904, 83,
Godr, 1902, 643 see Acacia arabica. -
Gogu, 1902, 58 5 see Acacia concinna,
Gora, 1902, 61 5 se¢ Acacia lencophleea,
Gojh, 1904, 64 ; sez Amarantus spinosus.
Goladi,” a pale red, produced with
Safflower, 1904, 166, 167 see Car-
thamus.
Golio, 1904, 30, 41; se¢ Panicum sp.
Gollan, Mr, W., 1900, 51, 55, 56, 57,
58, 61, 63, 64, 65, 67; 1904, 197.

1665 see Dolichos




162

Gondal fluid, hindrance to white ants,
1893, 32.

Gondi, 1921, 345 ; s2e Cordia Myxa.,

Gonds, aborignal tribe of the Central
Provinces, 1904, 209 ; see Cois
Lacryma-Jobi,

=——, collectors of honey, 1994, 85,
86, 93 ; #ez Apis spp.

—~—, lac gathered by, 1g01, 234, 241,

243,

Gonkares, 1902, 635 se¢ Acacia Suma.

Gooras, a tnbe of the Central Provinces,
collectors of Bees™-wax, 1904, 86
see Apis spp.

“Gooseberry, wild,® 190z,
Rhodomyrtus tomentosa.

Goose-foot, white, 1gog, 67 ; see Cheno-
podinm album,

Goose-foots, esculent plants, 1903, 61.

Gord land, 1902, 128, 131; see Salsola

foetida,

——— lane, 1903, 70; sze Salsola feetida.

GoraZs, 1952, 63 ; sze Acacia Suma.

Guran_,. 1902, 32, 34; sez Cenops Can-

435 se

GOLALIL, 2x. br. VALY 1G04, 144.
Gornal, Mr. F. H,, 1905, 74, .

INDEX.

Government Joans to sugar planters i
~ L F
o . et A

. L . ) ace

LI .
Gram, Rengal, 1993, 151, 153, 163, 163;
se2 Cicer arletinum,
~——n-, COMMON, 1903, 151, 155, 163,
164 ; see Cicer arietinum,
~—-, grown on usar land, 1901, 441.
—~—-, horse, analysis of, 1903, 152,
155, 166; sez Dolichos umflorus.
Granatum littoreum, 190z, 19, :
Grape-vine, destroyed by over-irrigation,
1901, 52,
e, 1QOF, 51 ; se2
Grass, xng,ggts,szxg.
—_— cheém'ml analysis of, 1901, 363 5
0, 170,
G 19 3- 09, 17¢ o,

pper, detailed d
1933, 79. N

Grass-hoppers, destrction of, by spray~
ing, 1903, 71. .
e ——— do not always eat their

dead, 1903, 71.
., effects of ding water

on eggs, 1903, 83.
—— eggs, hatching observa-
tions on, 1993, 8r.
3 with fongi

Vitis vinifera.

Gosarn, 1905, 2 ; 8¢ Schleichera trijoga.

Gothwara, 1992, 213 Pistacia
Terebinthus.

Gossypium 1903, 215.

————~ herbaceum, 1903, 153, 169,
232,

{berbaceum), anslysis of

grain, 1901, 362,

, average com-

position of seed, 1903,
153, 169.

—peglectam, 1903, 232.

Gotala, 1903, 63; se¢” Amarantas

ngeticus,

Qottehs, tribe of Godaveri and Kistna,
professional honey catherers, 1904,
g4 ; 42¢ Apis sp.

Gotu, tally vipe betelnaty, 1900, 38 ;
2+¢ Areca Catechu,

Government Botanic Garden, Poona,
19%0, 52, 86, 57, 58, 61, 64, 65, 67.

e Botaric ~ Garden, n-

Pur, 1990, st, sg. 56,
4, 63,

7. 58, 61, 63,
[ ——— chfculmralSoci:ry, Lrcke
pow 1920, 51, 56, 58,
5.

g8

61, 65.

against, 1903, 82.
——— e, female, 1923, 56.
i with

' - eggs, 1953. bo, b1.
e eean, Jarge mortality smong
caged insects, 1993,

57
«m———— laying eggs, 1903, 58
——————, male, 1593, §6.
e, natural enemies of, 1993,

s, phgt;e of, in the Central
vain)tes, 1903, 55.'

) Prop of,
for bird-food, 1903, 77-
, summary of life history,

1993, 68,
, trawling rice fields for,

1903, 71.
szignczi Zﬂcﬂ of, onusarland, 1901,

448.
Gressewood, 1921, §9; se¢ Sarcobatus

vermicalatay
e, t0lerance 02 atkaline sahy,
1, 65 -

e e Common s2l, 1921, 66, °

| e = = Glauber s3lt, 1901, 66.
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Greasewood, tolerance of Salsods, 1501,
5
Great millet, 1905, 853 see Sorghum
vulgare.
————-, analysis of, 1903,

157 ; se¢ Andropogon Sorghum,
Green, Mr. E. E,, 1901, 191, 192, 194,

154,

207,

Greenfell, Mr. A. P, 1901, 237, 238.
Greenish, Prof. H. G., 1905, 63.

Green manure, 1900, 69.

, analysis of, rgor, 37.
, dead leaves useless for,

1901, 35.
Green manuring, 1901, 33,

't63

Guggala, 1904, 33 ; sz¢ Shorea robusta.
Guggilam chetlu, 1904, 33; see Shorea
robusta.
Guggilamu, 1901, 333
robusta,
Guggilu, 1904, 33; ser Shorea robusta.
Gugguln, 1900, 102; see Boswellia
serrata.
Guinea corn, 1905, 85; see Sorghum
vulgare.
, analysis of, 1903, 154, 157;
see Andropogon Sorghum,
grass, analysis of, rgo3, 156,
179; see  Panicum
jumentorum,

sez  Shorea

or of
wsar land, 1901, 443.
, improvement of sys-
tem of, 1901, 37.
== possible destruction
f ob

d with sewage,

1903, §2.
Guizotia abyssynica, 1904, 161,
—_— , analyses of seed of,
1901, 364.

o dous insects
by, 1901, 36.
, success of, m Kanara,

3501, 38,
Greshoff, Dr. M., 1904, 109, 120 ; 1905,

31 70
Grewia tilizfolia, & food of lac, 1901, 212
Grey blight, 1903, 15 ; se¢ Pestalozzia
Guepint,
~—— pea, analysis of, 1903, 184; see
Pisom arvense,
Griesbach, Prof. A, H. R, 1904, 192,
Griffith, Mr. W,, 1902, 63; 1904, I2,
116, 196, 1gg, 203, 205, 210, 214, 217
Grindlay & Co., Messrs., 1900, 55.
Gronovius, J. F, 1905, 9o,
Ground-nut, 1900, 1; 1905, I09; see
Arachis hypogza.
——,decline of culuvation in
Bombay, 1900, 10 ; Trade, 11-14.
oil, 1goo0, 1, d in
exports from Pondi-
cherry, 1900, 2.
, used by p-makers,
1600, 9, 10,
——, deterforation  of

seed,

1900, 5.
Grubber, etc,, band power, 1goo, 201,
202,
Grussner, Mr,, 1901, 408,
Guar, 1901, 360 ; see Cyamopsis psora-
Hoides, >
—-—-, analysis of, 1903, 152, 165 ; see
Cyamopsis psoralicides,
Guardi, 1901, 346 5 see Cordia Rothii.
* Guava, 1901, 345, 458; sec Psidium
Guyava.

, average composition
of, 1903, 153, 171.

oleifera, 1923, 171; see Guizotia
abyssynica,

Guji, analysis of, 1903, 1713
Guizotia abyssynica.

Gu-kikar, 1902, 59; sce Acacia Farne-
s1ana.

Gul (gur), appearance of, obtained from
cane, 1903, 52 ; f¢¢ manunng with
sewage.

Guladi, colour used in lac turnery,

1901, 341.

, pink produced with Safower,
1904, 165 ; see Carthamus,

Gulal, colour usedin lac turnery, rgor,

ser

338.

Gular, 1901, 252; (Ficus cuma), 1901,
212 ; (Ficus glomerata), 1901, 212,
235; 1904, 283 see these plants.

Gular, 1905, 50; see Mallotus phillip-
pinensis

Giilbas, 1904, 177; see Bixa Orellana,

Gulbi-gadi, 1904, 203 ; 32¢ Corx Lacry-
ma-Jobi.

Guler, 1901, 212, 242, 245; see Ficus
glomerata.

Gul-s-pistch, 1902, 21; see Pistacia vera,

Gully, 1904, 198, 201; see Coix

gigantea, zar. aquatica.

Gum arabic, 1900, gt, 117, 177,

Ghati, 1902, 74, 75.

—m: nh,ﬂl.gxor: 3353 ste Bol.
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Gummi Kino, 1901, 380.

~——- rabrum astringens gambiense,
1901, 380,

Gumsesin of Boswellia serrats, 1900,

G X?x;. 05a, d
Boswellia serrata, xgoo,D 102,

Gundar grass on ysar land, 1gor, 428,

Gunderda grass, 1904, 38, 45, 473 see
Scirpus grossus, var, Kyseor?

Gundi, 1995, 50; see Mallotus philip-
pinensis.

Gunjatiya, 1904, 68;
arvens:s.

Gunji, 1905, 99, 100; see Sorghum
valgar

in of

see  Digera

Gunpowder, saltpetre for, 1955, 38.

Gup&, Bhupenrdra Nath, ¢ 9045: 351.

Gur fed to cows after calving, 1900,
213 ; see Gul,

Gurgur, 1904, 203, 206, 207 ; see Coix
Lacryma-Jobr,

Gurlu, 1904, 198, z201; see Coix

. Eigantea, var. aguatica.

3
Yo o of

Unrwa, 1902, 62 ; sez Acacia pennata.

Gurshikran, usarland at, 1901, 428, 442.

Guthree, Mr. F. B., 101, 4.

, Mz, W. M., 1901, 16, 31.

Guwar, 1901, 360; sec Cyamopsis
psoralioides,
Gueangabin, manna, 1900, 188; sce
Tamarisk gallica. X
Guzerst Rape, 1901, 109; sez Drassica
campestris,

Guerk-win, 1904, 217, 2205 see. Coix
Lacryma-Jobi, rar. ma-yuen.

Gyesk amng, 1904, 203, 209; se¢ Coix
Lacryma-]Jobi.

Gyerksf, 1903, 217 ; s2¢ Coix Lacryma-
Jobi, var. ma-yuen.

Gyeiksiaing, 1904, 203; see Colx
acryma-Jobi.
——geins, 1904, 217; ge¢ Coix

Lacryma-~Jobi, par, ma-juen.”

e——yaung, 1924, 203; se¢ Coix
Lacryma-Jobi.
———yin, 1904, 217, 222; see Colx

Lacryma-Jobi, par, ma.yuen.
Gyeit koluma, 1924, 2t6; ree Coix
Lacryma.Jobi, zar, monilifer.
o~ Jongysi, 1934, 198, 202; se¢ Coix
gigantea, par. aquatica,
~— thandu, 1904, 214, 3215} see Colx
cryma.Jobi, rar, monildfer.

INDEX,

Gynocardiz édorata, 1903, 71.

-~ Prainii, 1905, 72.

Gynocardic acid, 1903, 74, 75-

Gyo, 1905, 2 ; see Schieichera trijuga.

Gypsum, a remedy for usar lands, 1902,
122 ; for reclamation of usar
land, 1901, 445.

————-, or Plaster of Paris, 1902, 145

-, soutces of, in Indis, 1502, 145+

H

Hackel, E,, 1904, 197, 204.
Hadi, Mr Saiyid Muhammad, 1903, 211
Hagger, Vet.-Major W. R., 1900, 207,

217,

Hail, destructive (0 lac, tgot, 206, 336,

Hair, 1901, 344 ; see Acacia Catechu, -

Hakluyt, R,, 1905, go.

ZHal, ight plough of Gujerat, 1900, 201

Haldane, Mr. C. H., 1901, 256.

Haldi, emploged in “manufacture of
Indian Bees'swax as a colouring
agent, 1904, 81 ; ree Curcuma longs.

Haia’;&_, 1908, 345; <ee Adina cordi-

olia.

Haldu, Adina cordifolia, a substitute for,
1900, 108.

Hale Paiks, tribe of Dhirwir, collectors
of honey and wax, 1904, 92; se¢

Apis sp. .
Halocharis violaces, an Indian Saltwort,

1902, 130, N
Halpstachys occidentalis, 1601, 60; see

Bush{ Samphire.
TTal iy of

salinity of, 1901, 62, .,
Haloxylon multiforum, an Indin Salt-
watt, 1992, 13%
recarvam, an Indian JSalt-
wort, 190z, 128, 130.
e galicornicum, an Indian Sale-
wort, 1903, 130.
erb of little

e, a5 0 POt
value,'1904, 62, 69, 72.
Hamilton, Dr. F. DBuchanan, 1901,
113, 1166; 1902, 136;
1904, 196; 1905, B4;
::9:0 Buchanan-Hamilton.
e, Dy, William, tga2, 26,
Hamparandells, 1905, 50; s¢c Mallotus
philippinensis.
Hanbury, D., 1992, 56; 1904, 3, 4. 6,
120} 1905, 63, 81.
Hance, Mr. L F,, 1904, 205,
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Haneock, Mr,, on Chemistry of sola,
1902, 152.

Handi, earthen pot, 1901, 330.

Hanlogyaing, 1902, 59; see Acacia
Famesiana.

Hannan, Mr, W. ., 1905, 113.

Hansis, a manufacture of iton, 1900,

151,
Hara, colour used in lac turnery, 1901,

341,
Harawi, 1904, 63; se¢ Amarantus
gangeticus.

Harbarbara, tgoz, 60; see Acacia
Jacquemontii, 5
, 1902, 76; see Acacia

Senegal.

Haretk-she, 1904, 210, 212; sec Coix
cryma-Jobt, par. stenocarpa.
Hareoman, 1905, 87, 88 ; see Sorghum

vulgare.
Harilsc, 1901, 325.
Hdrial:, 1900, z0z3
Dactylon.
Hariaval, 190z, 613
leucophleea.
Harira, the meal of the cooked seed
of Carthamus tinctorius, 1904, 171,
Harital, or sulphide of arsemc, 1904,
10.
Hantala, 1902, 104; see Orpiment,
Harrow, country, of Gujerat, 1900, zoz,

see  Cynodon

see  Acacia

203,

Hartal, 1901, 322, 326, 330, 331, 339,
341, 342; 1902, 104 ; se¢ Orpiment.

Hertal pili, 1902, 104; see Orpiment.

warki, 1902, 104 , see Orpiment

Hartless, Mr. A. C,, 1904, 124, 219,

Hartley, Mr. C. P., 1905, 113.

Hartoman, 1605, 87, 88 ; see Sorghum
vulgare.

Harvestng of supari palm frait, 1900,

. 36.

Harvey, Pro. W, H., 1904, 205.

Haspath, 1904, 30; see Ficus religiosa.

Hasskar), Mr. J. C,, 1904, 119,

Hatchett, Mr., 1901, 296,

Hatching  Observations on
hoppers’ Eggs, 1903, 81,

Hatomagi, Cox gran'of Japan, 1904,
225 ; see Coix sp.

Hats from sola-mith, 1902z, 150; see
Zschynomene spp.

Haviks, a class of Brahmins, 1900, 32,

Hay, analyses of, 1901, 363:

Hay, Captain W. C., 1902, 132.

Hazaribagh, lac in, 1901, 223.

Hazura, Mr., 1901, 408.

Grass-

165

Heassey, Mr. W. A., 1902, 16.

Heaters, in diffusion .machinery, 1903,
195 ; see Sugar.

Heavy pruning, 1903, 14, 24, 29, 30
see Pruning, Heavy.

Heboo, 1904, 1495 sce Carthamus tinc-
torius.

Heckel, Dr. E,, 1905, 73.

Hed, 1901, 378; see Pterocarpus Mar-
supum.

Heddajenukula, 1904, 75 ; see Apis dor-

sata.
Hedges from bdbul, 1902, 74.
Hedley, Mr,, 1903, 69.
Hehn, Dr. V., 1905, 86,
Hekner, Mr., 1904, 15.
——-, Examination of Beeswax,
1904, 101, se¢ Apis sp.
Helada (No. 1) Colombian race Cas-
sava, 1904, 132; see Manihot.,
. (No. z) Colombian race Cas-
sava, 1904, 132 ; see Manihot.
Helfer, Dr., 1904, 118,
Hehanthus annuus, tolerance of salinity
of, 1901, 50.
californicus, I of
salinity of, 1go1, s0.
- tuberosus, 1901, 503
Jerusalem artichoke.
Helopelus, mosquito blight, 1903, 13,
(]

see

16,

Hemdlt dlu, 1904, 126; sez Manihot.

Hemlock as a tan, 1902, 4, 9 .

Hemp, sunn, 1903, 165 ; sez Crotalaria

juncea,

Hendley, Colonel T. H., 1900, zo7,
2143 1gol, 316, 345;
1902, 144.

onthe cattle in the Jaipur

State, 1900, 214,

Hengol, or sulphide of Mercury, 1g04,

10,

Henlking, Mr., 1903, 6o,

Henns, lac-dye a substitute for, 1gor,
290,

Henry, Dr. A., 1904, 214, 218,

=, Dr. T. A, 1905, 13.

, Dr, T., 1905, 1oy,

Heptapleurum hypoleucum, 1902, 154;
see Sola substitutes.

Herba Sania Maria, 1904, 68 see
Chenopodium ambrosioides.

Herbert, Mrs, H., 1900, 55.

Herdon, Mr. J. H,, 1903, 212.

Heritiera littoralis s & tan, 1902, 1§,

esa, 1901, 2215 s¢e Ficus religiosa,
Hesa-aru, 1904, 30; se¢ Ficus religiosa,
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Hesak, 1904, 30; see Ficus religiosa,
Hesar, 1904, 30; gee Ficus seliginsa,
Hesse, Dr, O, 1902, 48.

%1

INDER,

Huolchus sacchamtas, 1903, 1885
Sorghur saccharatom.

spicatus, 1903, 3 B1 ; see Pennise-

Hewar, 1902, 61; see Acacial !
Hewity, My, . F, K., 1.C.S, 101, 240,
Heyne, Mr. B, 1904, 196,

Hibang, 1908, §0; sze” Mallotas philip.

inensis.
Hibiscus canpabings, reports on fibre,
3903, 239, 242, T4k.
Hid, 1901, 378 ; see Ptesocarpus Marsu-

pum,
Hide-bound tea bushes, 1903, 25.
Hieroglypbus fureifes, 1903, 8o (foot-

note).
Hildebrandt, 8 1. M., 1904, 204, 205.
Hilgard, Prof, E. W., on nature, ralae
and utilisation
of Alkalilands,
1901, 4, 421,
e reremeennerm s, 1003, 110, 122,
Hill, Mr. H. C,, 2900,9709. s
Hiliman, Mr., 1901, 60.
Hilum, sgo1, 398;
Marsuptum,
Hindus, prejudice of, against Iz, 1goz,
261, 292,
Hingloe, 1901, 341; s¢¢ next line.
Hingle, colour used in lac turnery,
1901, 330, 331, 341

ser Pterocarpus

fum tyy
Holcus balepensis, xgos, 833 9
Sorghum balepense.
Sorghum, 1903, 843 se¢ Serghus
vulgare,
Halda;ness, Mr, T.W, LCS, 101,

430,
Hole, Mr. B. 8., 1000, 153,
Holmes, Mr. B, M, 1991, 388; 1902,
100; 1904, 17
Holst, Mr. C., 1904, 204. . 5
Honal, 1903, 34 3 aez Terminalia pani-
culata, e
Honey locust, tolerance of salinity of

1901, 54,
Honeycomb of the Flawer Bee, Apls
florea, 1504,

48,
~Hill Bee, Apis
dorsata, 1504,

75 .
- Txese Bee, Apis
indica, 1904, 77.
Horig-gras, 1908, 875 see Sorghum
valgare.
Honne, 1901, 34, 378 ; se¢ Pterocarpoy
. Marsupi;mz.

ke, 1900, 3785 we

Hinfa-noe-cuda, 1994, 645 se¢ &
spinosus.
« Hinnoe-suda, 1908, 64 ;
SpInosus.
Ripage Madablota as a tag, 1902, 17
Hiradoki, 1901, 378} s Prerocarpus
Marsupivm.
Hivanj rice grown on usdr land, 1go1,

see Amarantas

445
Hirda, 3901, 34 ; s¢¢ Terminaliz Chebula.

Iirmazs, colous used in lag turnery,

wet, 326,
Huschohn, Dr. Ed., 1925, 77
Hirssen, 1905, 87 5 ste Sorghum valgare.
Hitchcock and Ly on, Messts, 1905, 110,

Prerocarpus Marsupium.

Honogone soppu, 1904, 63 ; see Alter~
nanthera sessilis, .

Hoods for protection of supari palm
frult, 1900, 36.

Heoka, country tobacco pipe, 1901,

45,
Hogker, Sir J. D, 1400, 69, tor, 166
1904, 203, 217 223
Hooger, Mr_D, 190,45, 60 75, 81,
1853 1901, 72,279,
393 400, 407 ; 1924,

oo,
-, Analyses of Colx seeds,

» Ms, 8.8, 1908, 330, 3904, 220,
Hitan, 1901, 378; :ZJ s POIORAIPUS | wmaeinen =mwv~, OR Allingia  extelsa,
Massupinm. 1994, 135,
SHivar, 1992, 6% ; 1¢¢ Acacis lewcoph) , on Aqaifars  Agatio
Hnske Ine that formed on  Qdina chi, 1004, 1
Waodier, 1900, 181, — ., on Bamboo Manna in
Heare, Miller & Co., Messrs,, 1901, 135, the Central Frovinces,
Hichenacker, My, R, ¥, 3904, 203. 1900, 1

Helarthena antidysenterica, a_sozrce of
Indian Pearl-ash, 1902,

e, .
e 3¢ of tmber, 1901, 346.

8.
., 0n the basxk«tx’tmd of
Terminalia Qliverd, as
s cutch  submitate,
190, 73+
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Hooper, Mr. D,, on Chaulmugra seeds | Horse gram, analysis of, 1903, 152, 155,
of commerce, 1905, 166 ; see Dolichos uniflorus,

71,
,on chemistry of lac,

, on the ct 1 exa-
mination of the Lima
ot Dufiin Bean, 1ntro-
duction, 1§05, 11,

w————— on chemistry of saf-
flower oil, 1gor,

407, ,
,on Indian Bees-wax ;

1904, 73.

— - cnglndfasn pot herbs,
1904, 61.

——r————, 0n Indian Saltpetre,
1905, 17.

—- , on Indian  Tanning

Materials, 1902, 1.
, on Kamala, collection

Horse radish, Monk’s-hood aconite
acaidentally eaten for, 19cz, 9g.
Hoshiarpore lac ware, rgox, 311, 312,

322, 323, 327 339

Hoste, Mr. A., 1905, go.

Host, N. T, 1905, go.

Hot winds destructive to Jac, 1901, 242,

Houghton, Mr. H A,, LF.5,, 1902, 101.

Hove, a Polish savant, 1902, 132,

Hpaung, 1904, 202 5 see Coix gigantea,
var, aguatica,

Hsae-dan, 1902, 104 ; see Orpiment.

Hisi-wine, 1904, 149 ; se¢  Carthamus
tinctorius.

Hsu-win-ywe!, in Burma,.the tender
leaves of Carthamus used as vege-
table, 1904, 172.

Huan-gyang, 1904,

11; sec Sapium
sebiferum,

and p )
1905, 49

—_— ., on Kasum tree of Inda,
1905, 1

o, on Myristica Kino from
wild nutmeg  trees
of Ind, 1902, 49.
~—————0on & new Kino from
species of Macaranga,
1900, 69.
~-——, on Paka seeds as the
source of DMacassar
oil, 1905, 1.

,on Pierocarpus  Mar-
suplum, 1901, 377.
~—————, on sal seeds, 1901, 36.
—_— » on Sapium sebiferum,

1904, 11.

-, on the properties of
Indian Geramum root, 1903, 97.
Hooper, Mr, E. D. M, 1go1, 382, 385.

Hopkins, Mr, Albert A.,"1902, 144.

Hordeum vulgare, 190z, 110,

—_— , analysis of grain,
1901, 364 , 1904,

47.

-y anal;sis of bhusa,
1901, 365; see
Barley.

, composition of green

- fodder, 1903, 156,

172,
—~———, composition of the
grain, 1903, 150, 171,
Horne, Mr?, ?904, 8o,

Horpodo, 1904,-27 ; see Ficus Cunia

Hibl, E. of Bees-waz, 1904,
101 ; se¢ Apis sp,
Huldi-murga, 1904, 67 ; see Celosia
cristata,

--——, with lode-bark used to fix lac-
dye, 1901, 304.
Hulichellu, 3905, 50;
hihppnensis,
Hugmel, Prof. J. J., 1900, 80; 1go1,

Too ; 192,13, 18, 27, 33, 35, 36
37,38, 41, 40, 52, 54, 85 ; 1905, 68.
Hundi, 1905, 107; see Andropogon
Sorghum.
Hungarian brome grass, tolerance of
salimty of, 1901, 28
Hunge-pe, 1902, 103; sez Arsenous
Anhydride.
3783

Huni, 1901,
Hunna, 1902, 137 ; see Carbonate of

see. Mallotus

se¢  Pterocarpus -

Marsupium,

me.

Hunne, 1901, 378; see Pierocarpus
Marsuprum,

Hunt and Mackay, Messrs., 190¢, 35, 36.

Hunter, br. J., 1900, 66.

Huny, 1902, 137; see Carbonate of

1me,

Hupra, 1902, 149 ; see Hschynomene
aspera.

1002,
Chebula.

Hurras, 3902,
Chebula,

Huslang sapati palm fru, 1900, 37.

}lydergbad lac ware, 1901, 311, 312,
316,

39; se¢ Terminalia

39; ¢ Terminalia
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to

INDEX,

ATnloh !

1903, 188;

Hesak, 1904, 303 se¢ Ficus

Hesar, 1904, 30; yée Ficus religiosa.

Hesse, Dr. O, 1902, 48,

Hewar, 1903, 61; see Acacialeucophleea,

Hewtt, Mr. 1. F. K., 1.C.8,, sgor, 240,

Heyne, Mr. B, 1904, 196,

Hibang, 1905, 505 ave Mallotus philip-
pinensis,

Hibiscus canpabings, reports om fibre,
1903, 339, 242, 244.

Hid 1got, 378 ae2 Plerocaspus Marsu-

pram,
Hide-bound tea bushes, 1903, 25.
Hicroglyphus farcifer, 3903, fo (foot-

ngte).
Hildebrandt, Mr. J D, 1904, 204, 205,
Hilgard, Prof, E. W, onnature, value
and wtilisation
of Alkalstands,
1905, 41, 428
oo, 1902, 11G, 522,
Hil, Mr. H. C., 1900, 75. ?
Hitlman, M., 1901, 6o
Hilum, 1900, 3783
Marsupiam.
Hindus, prejudice of, against lac, o1,
261, 292,
Hingleo, 1605, 341; se¢ next line.
Hinglu, cotour used in fnc tumery,
1908, 339, 331, 34%.
Hinkaonot-suba, 1994, B4 5 c¢ Amarantnz
spinosus,
<« Hinnoe-suba, 1904, 64 ; ser Amanntus
spingsus.
Hiptage Madablota as @ {an, 1902, 7.
Hiradoki, 1go1, 378 se¢ Prerocarpus
Magsupivam.
Hiranj tice grown on wsar Jand, 1ger,

re¢ Pierocarpus

445
Hirda, 5901, 34 3 see Terroinalia Chebula

Hirmazi, colour used in lac turnery,

1901, 336,
Hisschohn, Dr. Ed., 1905,77.
Hirssen, 1905, 87 5 see Sorghum vulgaze.
Hucheock and Lyan, Messrs., 1903, 310
, Mr. 8.8., 1995, 1100
Miun, g, 3385 se¢ Perocarpus
Marsupinm.
Hiver, 1902, 61 3 3¢ Acacia Jeucophlees,
Hirase fac that formed on Odins
Wodies, y500, 181,
oare, Miller & Co., Messrs,, 1921, 135,
Tohenacler, M5, R. F., 5994, 204,
Hotarrhens snid: fiex, & sogree of

Sorghum sacchatatum.
= spiCALNS, 1903, 182 5 22 Pennise:
turn typhoideam.
Holcus halepensis, 1905, 835
Sorghum halepense,
Sorghum, 1903, 84§ se¢ Sorghum
vulgare,
Holdetéuess, Mr, T. W, LCS, 190

430,
Hole, M, R, 8., 1900, 153
Holmes, M £. M., 1903,
100 ; 1904, 17
Holst, Mr. £, 1904, 204. ,
Honal, 1903, 34 St “Terminalia panit

388; 1902,

culata, .
Horey locust, tolerance of salinity of,

190%, 54,
Honsycomb of the Flower Bee, Apis

oree, 1904,

78, .
-Hill Bee, Apis
dorsata, 1903,

- Tche Bee, Apis
indica, 1604, 77+
Honig-gros, 1905, 873

vulgare.
Honne, 1901, 34, 378 3 see Prerocarpus

3¢ Sorghtm

Marsupinm,
FRannemaradabonke, 1901,
Prerocarpus Marsupium,
Honogane 1oppu, 3904, 63§
nanthera sessilis, .
$ioods for protection of suparl palm
fruit, 1500, 36 5
Hooks, conntty tobacco pipe, 1901,

345,
Hooker, Sir . D, 1500, 69, 101, 1663
1904, 203, 217, 223,
Hooper, Mr, D,, 1920, 43, 69, 75 81,
1855 1905, 73279,
303, 406, 407 5 1994

378 ; ser

see Alter-

100.
ey AAYyse8 Of Colx s00dY,
1904, 236,
i ey ot Alingla  exeelsy,
1904, 115,
ey 01, Aquiiatia  Agatlo-
cha, 1904, 5,
sy 01 Bammib00 Manna in
the Cengrat Provinces,

1 185,
cnﬁ’é bf:bcnnd of

i
“Indisn Pearl-aah, 1903,

. no. .
e nmnes 03 Of thmbet, 1921, 336,

! “Terminzha Olived, as

a cutch aubstitute,
1999, 75+



INDEX,

Hooper, Mr. D, on Chaulmugra seeds
of commerce, 1905,
1.

———————, on chemistry of lac,
1901, 2934,

, on the chemical exa-
mination of the Lima
ot Duffin Bean, intro-
duction, 1905, 11,

—— -, on chemistry of saf-
fower oil, 1901,

407, ,
,on Indian Bees™-wax ;

1994, 73+

_— -y on Indian pot herbs,
1904, 61.

. ==—mwsme—~—, 0n Indian Saltpetre,
1905, 17,

—-————— on Indan  Tanning
Materials, 1932, 1.

Horse gram, analysis of, 1903, 152, 155,
166 ; see Dolichos uniflorus.

Horse radish, Monk’s-hood aconite
accidentally eaten for, 1902, 99.
Hoshiarpore lac ware, 1901, 311, 3I2,

322, 323, 327, 339

Hoste, Mr. A, 1905, go.

Host, N. T., 1905, 90.

Hot winds destructive to lac, 1901, 242,

Houghton, Mr. H. A,, LE.S,, 190z, 101,

Hove, a Polish savant, 190z, 132.

Hpaung, 1904, 202 ; see Coix gigantea,
var, aquatica,

Hsae-dan, 1902, 104 ; see Orpiment.

Hsg-wine, 1904, 149 ; see  Carthamns
tinctorius.

Hsu-win-ywet, in Burma,.the tender
leaves of Carthamus used as vege-
table, 1904, 172.

Huan-gyang, 1904, 11; see Sapium

B — , on Kamala, collection sebiferum,
and positis Hibl, Exami of Bees’-wax, 1904,
1995, 49 101 ; ste Apis Sp.

s, on Kusum tree of India, | Huldi-murga, 1904, 67 ; see Celosia

1905, I.

, on Myristica Kino from
wild nutmeg trees
of India, 1902, 49.

a———-——,0n & new Xino from

species of Macaranga,
1900, 69.
~————-——, on'Paka seeds as the
source of Macassar
oil, 1905, 1.

, on Prerocarpus  Mar-
suplum, 1901, 377,

, on sal seeds, 1904, 36,

, 60 Sapium sebiferum,
1904, 1L

-,on the properties of

Indian Geramum root, 1901, 97

Hooper, Mr. E. D, M,, 1901, "382,” 385,

Hopkins, Mr, Albert A., 190z, 144.

Hordeum vulgare, 190z, 110,

, analysis  of grain,

1901, 364, 3904,

47
-, analysis of bhusa,
1901, 365; see
Barley.
—~————————, composition of green
- fodder, 1903, 156,

172,
, composition of the
grain, 1903, 180, 171,
Horne, Mr., 1903, 80,
Horpodo, 190427 ; sec Ficus Cunla.

cristata.

--——, with lode-bark used to fix lac.
dye, 1901, 304.
Hulichellu, 19035, 50;

gluhippinensis.
Hummel, Prof. J. J., 1900, 80; rg01,
100 ; 1902,13, 18, 27, 33, 35, 36,
37, 38, 41, 46, 52, 54, 85 ; 1905, 68.
Huynd:, 1905, 107 ; see Andropogon
Sorghum.
Hungarian brome grass, tolerance of
salinity of, 1go1, 48
Hunge-pe, 190z, 103; sez Arsenous
Anhydride.
Huny, 1901, 3783
Marsupium,
Hu:ina, 190z, 137; see Carbonate of

ses Mallotus

see Pterocarpus

1me.
Hunne, 1901, 378 ; see Pterocarpus
Marsupium.
Hunt and Mackay, Messrs,, 1902, 35, 36.
Hunter, Mr. J., 1900, 66.
Hunu, 1902, 137} see Carbonate of
e.

Hupra, 1902, 149 ; se¢ /Eschynom:ne
aspera.

Hurdas, 1602 3 see Terminalis
Chei:ula? » 39 .

Hurras, 3902, 39; ser Terminalt

- Chebula, ot g0y 37
usling supari palm fruit, 1. "

Hyde%abad Plaat: pware, 1901, 3803 '
316, .

i



168

Hydnoearpic acid, 1905, 81.

Hydnocarpus anthelmintica, 1905, 81.

~ heterophyllus, 1908, 71;
see Taraktogenos Kurzii,

-, 0il, composition of, 1905,
8r; see Hydnocarpus
anthelmintica,

s =, Wightiana, 1905, 8o.

Hydrocyanic acid, Tgos, 109.

in Ph:

INDERX.

Indian mallow, 1901, 51 ; s Abutilen
vicennae.

———- millet, 1903, 157, 1873 %
Andropogon Sorgha

-—————, 1905, 85, 865 sz Sor-

ghum vulgare.
=~ Museum Notes, 1900, 223,
- mustard, 101, 113 ; S¢¢ Brassics
Juncea.
., analysis of, 1903, 153

lus funatus,
1905, 12,
___T___., presence of, in macas-
11, 190! .
R A
[ . -
ot . P
1902, 45.
1

Ide and Christie, Messrs., 1900, 63.
Idols from Sela-pith, 1902, 151; see
Zschynomene spp.
Za, 1902, 331 ; see Syzeda maritima.
Imli, ‘used in Safllower dyeing, 1904,
170 ; #e¢ Tamarindus indica, glso
Carthamus tinctorius.
Imperial Institute, 190019, 48, 49, 63,
79, 83, 99, 99, 115, 169, 191.
Tmphee, 1905, 110, 111 ;e Sorghum
valgare,
]ncnébauon in grass-hoppers, 1903, 68,
I
h, dyeing fals at, 1901,

Tnd

160 ; see Brassica juncea.
. mustards, nomenclature of, 1901,

106.
o~ Olibanum, 1900, 9o, 9%

—— Ra%%. 1ho1, 108 ; ser Brassica
Napus, var. dichotoma.

—~——~——, amalysis of, 1903, 153, 160;
s¢e Brassica Napus.

~——. Sugar-cane borer, Ig9oo, 221,

223
India-rsubber from Urceola esculents,

from W, ;‘L ia edulis,
1903, 233
Indige, 1901, 304, 310, 322, 334 338,
339, 340, 342,
—— refuse, for reclamation of usar
land, 1901, 445.
Indigofera, a%lndun sand-binder, 1901,

9.
cordifolis, asa famine food,
1904, 4¢-
framentaces, 1904, 49; Le2
I glandulosa,
e glanduloss, 1904, 49.
, a3  famine foad,

341
o lac ware, 1gor, 3ix, 314,

315.
India in 1887, 1900, a17 ; 1c¢ Wallace,
Prot.

Indian aconite of Egropean Commerce,
Pt S

vama ~n A

e~

cam'p;suli;.
» Amalysis of, 1903,

1604, 38-58, .,
- linifolis, 23 & famine food,
1904, 49.
e 3pp, 88 8 famive food,
analysis of grain, 1904,
50.
————- tinctoris, 1903, 110,
!ng’.\éﬁu\ds, tial of, on nsar Jand, 1901,
461,
Ingyin, 1950, 97 ; ste Pentacme sia-
mensis,

R—— , us  tuberculatus),

153,
161 § s2¢ Brassica i3
e cOm, 1903, 192 ] sec Zea Mays.
<e——- Famine Yood, 1901, 155; ser
Asphodelus tenuifohus,
e Gum Anabi, 1902, 75, 76,
—— Tree, 1603, 63 ; 22¢
Acaclazrabica,
S sommmee, S in calicO-printe
ing, 1901, 67.

1991, 269,
—~—— Zamalan, "1901, 269 ; 3¢¢ Dal-
bergis Ohveri. -
Ink, hthographic, from lac, 1901, 3,

308,
Innes, Mr. T.E. D, 1923, 1565 1904,
27.
Insect Pests, 1900, 8.



INDEX,

Insects attacking 2dSul, 1902, 64; sze
Acacia arsbica, .

Inula, 1954, 392 ; s2¢ Coix sp,

Todide of Potassium, 1902, 114.

Tpomoea Batatas, 1903, 52 1904, 1435

see Sweet Potato.

e sweet potato and cas-
sava compared, 1903, 1435
see Manihot.

biloba, an Indian sand-binder,

1901, 69.
Irish Potato blight, 1903, 91, 96
Tron Industry in Bengal and “the Cen-
tral Provinces, 1900, 143.
Iron.ares in Jabalpur district, 1904, 19-
. . L

a » L

Irmgation, 1900, 33.

——— with saline water, effect of,
1901, 55,

Irulas, hill tnbe of North Arcot and
South Coimbatore, Wwho collect
honey, 1904, 95, 963 see Apis sp.

ITrangu,” 1005, 85, g2; see Sorghum

vulgare.

cholam, 1905, 98 5 see Sorghum

vulgare.

Irvine, Dr. R. H,, 1900, 93, 101; 1902,
91, 136; 1904, 65 1905, 58,

Jshkdr, 1902, 131; see Salsola foetida.

Ttalian ray grass, 1901, 485 see Lolium

perenne.

- mullet, 1903, 151,
Setana italica.

Itallie, Dr. L. van, 1904, 120,

1875 see

1225

1905, 7.
Iifi, 1904, 1o1; see Beeg-wax, also
is 5p.
Tvak-chdr, 190z, 103 See Carbonate
of Potassium.

Iyer, Mr, R., 1900, 197+

J

Jabalpur, iron-ores of, 1904, 19.
Jack-fruit, 101, 345; see Artocarpus
integrifolia, .
Jackson, Mr. H,, 1902, 21.
Jacquemont, V., 1904, 199,

Jadikai, 1900, 41, 42,

169

Jadu palang, 1903, 130; see Arthroc-
nemum {ndicam.

Jadvar, 1902, go; see Aconitum palma-
um.

Jegdkan, 1905, 99, 100; sez Sorghum
vulgare, -

Jaggaru, 1905, 503 see Mallotus philip-
pinensis,

Jagni, 1904, 1615 see Guizotia abys.
synica.

Jagya, 1904, 28; see Ficus glomerata,

Jakal, a fishing net of the Kolis of
Bandra, 1905, 119,

Jaf, 1901, 3553 see Avena sativa.

—, analysis of, 1003, 159; sz Avena
sativa,

Jatnti, 1902, 1543 see Sesbania pala-
dosa,”

Jeipur, disessg of Sugar-cane in, 1901,
81, 89.

lac ware, 1901, 314, 316, 317.
——a— State, Cattle of, 1900, 214.

Jait, 1901, 460 ; see Seshania mgyptiaca,
Jejyadomur, 1904, 27 ; see Ficus Cunia,
Jal, a pattern in Afridi wax cloth, 1901,

401,

Jala, one of the trees which afford food
to the lac-insect, 1901, 265.

Jalandkar, 1904, 177 ; see Bixa Orellana,

J31a®, 1901, 213 ; ser Shorea Talura,

Jale, 1904, 203 ; see Coix Lacryma=Jobi,

Jah, 1902, 633 see Acacia arabica.

—-=, 1002, 89 ; see Acacia Farnesiana,

Jaloo, 1903, 70 ; see Polygonum  ple-
beium.

Jalpaiguri, lac-dyeing at, 1901, 302, 304.

Jam, 1902, 42 ; sec Eugenia Jambolana,

Jambe, 1900, 28,

5 1901, 34; se¢ Xylia dolabri.

formis.

jamlbul, 1901, 34; see Eugenia Jambo-
an

a.

James, Mr. A. F. G. Eliot, rgor, 184,

——--, Mr, 1903, 41.

Jameson, Mr., 1902, 63.

- Mr, W,, 1904, 205,

Jamini, 1901, 326,

Jemoa, 1905, 2 ; see Schleichera trijuga,

Jampore lac ware, 1901, 313, 340.

Jamun (Eugenia Jambolana), 1901, 345,
4583 (Zizyphus Jujuba), 1901, 221,

Jand, analysis of, 1903, 171; see Hor-
deum vulgare. =

Jand, 1902, 61 see Acacia leucophleea,

Jantwa, 1902, 123; s¢¢ Andropogon
annulatus,

Janta, xgor, 280,
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Hydnacarpic acid, 1903, 81,

Hydnocarpus anthelmintica, 1903, 81,

- heterophyllus, xgo3, 71;
see Taraktogenos Kurzu,

INDEX,

Indian mallow, 1901, 5t ; we Abutifon
Avicennae,

e millet, 1903, 157, 187 #¢
Andropogon Sorghen

, 3905, 85, 86; e Sor-

s, 0, P of, 1905,
813 e Hydnocarpus
anthelmintica.

~, Wightians, 1903, So.

Hydrocyanic acid, 1905, 109

B R 2 3

ghum valgare.

 aneen Museum Nobts, 5900, 223

e mUSt2L, 1901, 133 ; so¢ Brassics
juncea.

., analysis of, 1903, 133

lanatus,
1gos, 12,
, presence of, {n smacas-

sar oil, 19035, 7.

Hydrophylax maritima, an Indian sand-
binder, 1901, bg.

Hymenodictyon excelsum as a tan,
1992, 45.

i

Ide and Christie, Messrs,, 2900, 63.

Idols from Sola-pith, 1902, 3517 see
fschynomene spp.

Zia, 1902, 131 ; se¢ Sueda maritima,

Imli, used in Safflower dyeing, 1gos,
170 ; fee Tamarindus indica, @l
Carthsmus tinctoriuy

Tmperial Institute, 1500, 19, 48, 45, 63,
79, 83, 59, 99, 215, 8¢, rgr,

Im‘we, 1905, KXo, 115 ; s¢e Sorghum

gare,
Incubation in grass-hoppers, 1903, 68,
Ze
Indergarh, dyeing materials ay, tgos,
41

, fac ware,

s 1501, 311, 314,
Ind;z :'iz 1887, 1900, 317 5 12t Wallace,

Indian aconite of Enropean Commerce,
1003, 93 3 3¢z Acomtum ferox,

Indian Apriculturist, 1900, 219,

Indian Colza, 1901, 109; 1er Brassica

Tampasing,
, analysis of, 3903, 153,
261 ; 5c¢ Brassica campestns
s £OM, 1003, 102 § 3e2 Zea Maya,
sw— Famine ¥ood, 10027, 155; #ze
Asphodelus tenuifohua,
e Gum Amabic, 1903, 75, 76.
s st weeme TE2E, 3903, 63;zee
Acacly arabica,
—e—a e, 8¢ 10 €AYiCO-print.

ing, 1901, 67,

160 ; se¢ Brassica juncea.
v, mustards, nomenclature of, 1994,
106,
v Clibanom, 1900, 92, §%
99 .
~——~ Rape, o1, 1083 see Brassica
Napus, zar. dichotoma,
, analysis of, 1903, 153, 160;
see Brassica Napus,
1900, 221,

e Gugac-cane  borer,
223,
India-rubber from Urceola esculents,

1003, 233.
fwr’;z Willughbeia edulis,
1993, 233.

Indigo, 1901, 304, 310, 322, 334, 335,

339, 340, 343,
——— refuse, for reclamation of usar
Jland, 1901, 445.

1, .

an Indian sand-binder, 1901,

6g.
mensmanes cOPAifOliR, 85 & famine food,

1904, 49,
frumentaces, 1904, 497 fet
L. glanduloss,
glindulosa, 1904, 49.
. 28 & famine food,

1904, 3838,
_...—__-liui%!)iz’, asss famine food,
1904, 49.
oo $pp, 3% % Jamine food,
analysis of grain, 1904,

so.
e« AiNCEOTIY, 1GQ2Z, T10,
!ng:;!ulds, tria] of, on usaz land, 1991,
461,
Ingyin, 1900, 97 ; s¢ Tentacme sia-
mensis.

memerees (Dipterocarpus  tubesculatus),
191, 265,
Taemalan, "1g9o1, 269 3 see Dat-

bergia Olveri,
Ink, lithographie, from lac, 1901, 3,

{3
Inngs, Me. T E. D, 1902, 156 ; 5994,
27,
Insect Pests, 1920, 8.
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Insects attacking &dul, 1902, 645 52
Acacia arabica,

Inula, x?u, 192 5 s2¢ Coix sp.

Todide of Potassiom, 1952, 114.
Tpomoea Batatas, 1603, 525 1904, 1435
see Sweet Potato,

, Sweet potato and cas-
sava compared, 1604, 1433
see Manihot,

biloba, an Indian sand-binder,

1501, 69.

Irish Potato blight, 1903, 91, ¢6.

Iron Indastry in Bengal and “the Cen-

tral Provinces, 1900, 143.
Tron.ores in Jabalpur district, 1904, 19.
Iron-smelting in Central Provinces, in-
digenous and modern methods con-
sidered, 1904, 19,

Iron-stone shale, 1904, 22,

Irr, 1904, 67 ; see Chenopodium album.

Irngation, 1900, 33.

with sakine water, effect of,

1991, 5.

Irvlas, hill tnbe of North Arcot and
Sogth Coimbatore, who collect
honey, 1904, 95, 96 see Apis sp.

Irungu,” 19035, 85, 9z; sz Sorghum

vulgare.

cholam, 1905, 98 ; 12z Sorghum

vulgare.

Irvine, Dr. R. H., 1900, 93, 101; 1902,
o1, 136; 1904, 65 1905, 58.

Ishkdr, 1902, 131; see Salsola feetida,

Halian ray grass, 1901, 48; sz Lolium

perenne.

millet, 1993, 151,
Setaria italica

Itallie, Dr. L. van, 1904, 120, 122}

187; see

1995, 7-
1t 1904, 1013 see Bees'-wax, also
pis sp.
Izak-chdr, 1902, 1093 see Carbonate
of Potassium.
Iyer, Mr. R, 1900, 197,

J

Jabalpur, iron-ores of, 1904, 19.

Jack-iruit, 1g01, 345; sz Artocarpus
integrifolia,

Jackson, Mr. H,, 190z, 21.

Jacquemont, V., xg04, 199,

Jadikai, 1900, 41, a2,

169

Jadu palang, 1903, 1303 ses Arthroc.
nemum indicum.

Jadrar, 1992, 9o; s¢ Aconftum palma-
am.

Jogdhan, 1935, 99, 100; sez Sorghum
vulgare.

Jaggary, 1905, 505 s¢e Mallotus philip-
pinensis.

Jagni, 1904, 161} 1e¢ Guizotia abys-
synica.

Jagya, 1904, 28; s¢¢ Ficus glomerata,

Jakal, a fishing net of the Kolis of
Bandra, 1903, uz.

Jai, 1901, 3555 see Avena sativa.

—-, analysis of, 1003, 159; see Avena
sativa,

Jainti, 1902, 154 see Sesbania palu-
dosa. *

Jaipur, disscnseg: of Sugar-cance in, 1901,
lac ;rm;, 1901, 314, 316, 317,
—— State, Cattle of, 193'0, zx'c.

Jarh, 1901, 3605 see Sesbunia mgyptiaca.
Jajyadomur, 1904, 273 see Ficus Cunia,
Jal, a pattern in Afridi wax cloth, 1901,

401,

Jala, one of the trees which afford food
1o the lac-insect, 1901, 265,

Jalandhar, 1904, 177 see Bixa Orellana,

JalaR, 1901, 213 ; see Shorea Talura,

Jale, 1904, 203 ; see Coix Lacryma-Jabi,

Jali, 1902, 63; e Acacia arabica,

—-, 1002, §9 ; see Acacia Farnesfana,

Jaloo, 1904, 70; see Polygonum ple-
beium.

Jalpaigori, lac-djeing at, 1901, 302, 304.

Jam, 1902, 42; see Eugenia Jambolana,

Jambe, 1900, 28,

, 1601, 34; see Xylia dolabri-

formis.

]amlbul, 1901, 34 se¢ Eugenia Jambo-

ana.
James, Mr. A. F. G. Eliot, 1901, 184,
——ee, Mr., 1903, 41,
Jameson, Mr., 1902, 63.
-, Mr, W, 1604, 205.
Jamini, 1901, 326,
Jamoa, 1905, 2 ; see Schleichera trijuga,
Jampore 1a¢ ware, 1901, 311, 340.
Jamun (Eugenia Jambolara), 19c1, 345,
4585 (Zizyphuts Jujuba), xgo1, 221,
Janb, analysis of, 1903, 171; see Hor.
deum vulgare, ~ ~
fang, 1902, 61 ; see Acacia leucophloea,
lanewa, 190z, 1233 3
nnnulzhgxs. 3 st Andeopogen
Janta, 1901, 280, *




we

Janu, 1008, 83 3 1 Sorgham vulgare.

Janum arak, 1903, 64 ; see Amarantes

spinosus,

Jae, 1901, 363, 365; se¢ Hordeum vala
gare.

-, anzlysis of, 1903, 171; eee Hore

deum vulgare,

Japanese hemp, tolerance of salinity of,

1901, §t.
Jdphara«hettn, 1904, 177 ; see Bixa

Orellana.

Jéphra-maram, 1603, 1773 see Bixa

relfana.
———spirai-maram, 1904, 1773
Biza Orellana, c e
Jarat, 1904, 177 ; see Bixa Orellana,

see

e, fernale, 1905, 525 sc2 Bixa QOrel

ana,

memne, miale, 19035, 525 sz Mallotus

hilippinensis.
]sr(gnc,pgkinnﬂ’ & Co., Messrs., 1501,

. 23%, 237, 292,

Jargadi, $504, 203, 2065 see Coix Lac-

Tyma-Jobi.
Jart, 1903, 30; see Ficus religosa,
Jarts, 1902, 135 ; ser Sodinm Sulphate,

- thora, a kind of saltpetre, 1905,

27,
Jasminam grandifloram, use of timber,
1901, 3464 i d
J4t in relation to tea proning, 1903, 8.
Jatropha Curcas, an Indian sand-binder,

1901, 69.

glandulifera, an Indan sand-
binder, 1501, 69.

Jau, analysis of, 1903, 17k ; see Hor-
deam volgare.

Jau sdg, fautdg, 1605, 67 see Cheno-

fum afbuwm,
Jasanala, 1908, 86 § 1e¢ Sorghum vale

Jauda Saesen, 1907, 112 see Brassica
campestris, var. Satson,
Jauh, Centraf Frovinces ore, amalysiy,
1904, 21,
Jaundri, 14038, 85; tee Sarghum vul-
re,

Jar, tqc}, 364, 365 ; 22¢ Hordeum vl
re.

Jara, Centeal Factories in, 1903, 253,
3553 #ee Sugar,
——, land-hiring syviem, 903, 133,
3%, 336,

Jazar, 1501, 3675 2¢ Linum esitatis.
simom, -
Jaw, ot 363, 3853 e Mordeom

Te'gare,

¢

v
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Jawward, crops destroped by grasshope
pers, 1903, 35, 67»

Jemadar, Nado, 1901, 118,

Tenkins, Colonel F,, 1904, 205.

Jenks, Mz, R. L, 1902, 35

Tensen, M, 1903, 107, 110

Jernaofel, 1903, 1603 sef Carthamus
tinctorius, i
Jerusalem  astichoke, tolerance

0.

salinity of, 1g90¥, Lorghem

corn, 1903, 85; #¢

vulgare. ,
Jessore, diseases of Sugar-cane ia,

1901, 81, 0.

Jetf, 1508, 823 ree Sorghnm wlgare.

Jewary, 1903, 88 ; see Sorghnrm volgate

Jhaditha-miiks, 1903, 1093 s Care
bonate of Patassinm.

Jhallawar lac ware, 1901, 335, s

Jhand, 1901, 212; see Prosopis spici-
gera.

Jhang, banlls industry of, 1902, 128,

Jhar-ka-mamak, 1902, 109; se¢ Car-
bonate of Potassiam,

Jkara, an iron strainer used in ealipetse
waking, 1905, 35 .

Jhau, 1901, 460} 2e¢ Tapany gallica.

Jhela of reservolr, 1905, 38, )

_/&ﬂ,lhuxgo;, 67; 1z Chenopodiom
atbum,

Jhirsne, 1903, 573 tee Aconitum ferorx,
Tar, atrox.

Jhonks, 1904, 203, 208; see Coix Lac-
ryma-fobs.

Jhulan, 1902, 132 ; Solr-pith decora-
tons for idols.

Jhuni, 1907, 1145 e Bravica juncen,

Jhurt, 1908, 212} se¢ Ficys Rumphil.

ﬁlﬁgn nxxgo.;, 67; se¢ Chenopodiam

Jetuga Bendu, 1903, 149; tee Fschy-
nomene aspera, »

Jingan gum, 1900, r6gix

Jinga, 1991, 3455 ree Bauhinis latifolia,

Jiefi, 1908, 69; ree Polygonom gla-

rens.
Jis fidee, 3903, 1133 ye Marsdenla
tenagissima,
Jear, 1993, 85; sor Sotghum vulgare.
Job's tears, 1503, 165; se¢ Coix Lae-
ryma-Jobl
Jedicani, 1905, 99 a¢¢ Sorghum vul.

rare,
Jegs Mallata, 1g0, 70,
/4}:'.:. 1905, 'xm; mf Sorgham volgare,
{Ohn, Dr.. 1905, 394.
ohnsen, Dz, 1904, 205,
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Johnson, Mr, G. W., 1905, 86.

Jola, 1603, 86 ; see Sorghum vulgare.
Jolak, 1905, 8¢ ; see Sorghum vulgare,
Jondkala, 1908, 85; see Sorghum’ vul-

gare.

Jondla, 1905, E5; see Sorghum vulgare,

Jones, Dr. R, 1905, 72.

—-, Sir William, 1901, 198,

Jon-khar, 1903, 109; see Carbonate of
Potassium,

Jonna, 1903, 85 ; see Sorghum vulgare,

, 1904, 27 ; see Ficus Cunia,

Jonnal, 1905, 85 ; s2¢Sorghum vulgare.

Jonua, 1901,738g ; see Ficus Cunia.

Jerad, 19c5, '50; see Mallotus philip-
pinensis,

orhat district, 1903, 26,
ossﬂhh. De, 1603, 116; 322 De Jois,
r.

Jotoahas, professional honey gatherers of
Vizagapatam, 1904, 94 ; f¢2 Apis sp.

Jew (lac), 1901, 230.

Jowar, 1903, 85 ; sze Sorghum vulgare,

Jowari, 1905, 885 see Sorghum valgare,

Jowett, Dr. H, A, D,, 1902, 89, 93.

Juar, 1900, 213, 218; 1901, 352, 353,
376, 4383 1903, 46, 155, 157, 158,

159; 1903, 85, 86; see Andropogon
Sarghum,

Juar-i-Hindi, 1925, 85; see Andro-
pogon Sorghum. *
Juar, Trade 1, 19035, 113, I114; ser

Sorgham valgare,

Judd, Prof. J. W., 1900, 186.

Judsu-dama, 1903, 195;
gigantea.

Jugdan, 1905, 102; see Sorghum wvul-
gare.

Juglans regia, 1901, 535 see Walnut,

as a tan, 1902, 54.

Juhi, usar land at, 1901, 428.

Jullundar lac ware, 1901, 322.

Jum, nomadic hill cultvation, 1go4,
219; see Coix Lacryma-Jobi, var.
ma-ynen,

Jumelle, Mr, H., 1904, 145; 1905, 86,

Junal, 1903, 86; see Sorghum vulgare,

iunghuhn, F. W, 1904, 110,

ungle rice, 1904, 48; see Oplismenus
colonus,

Juri pakars, 1901, 212, 232; see Ficus
€omosa.

Jurvi fibre, 1904, 955 see Ficus Tsiela.

Jute, Bimlipatam, 1903, 239 ; s Bimli-

patam Jute.

——; ordinary and Bimhpatam, com-
parative analyses of, 1903, 243,

see Coix

il
Julili, 1904, 116 3 see Altingia excelsa.
Juori, 1905, 81} sex Sorghum vulgare,
Joar, 1905, 85 ; sec Sorghum vulgare.

K

Ka, 1908, 85; see Sorghum vulgare,

Kaagap-naps, 1904, 64 ; see Amarantus
mangostanus,

Kabbu, 1904, 333 see Shorea robusta,

Kabri, 1904, 149, 156; see Carthamus
tinctorius, :

Kabuse, 1904, 2233 se¢ Coix Lacryma-
Jobi, war. ma-yuen.

Kachka dhan, ted purple iron ore,
1000, 151,

Kacha lakk, 1901, 260,

Kachat, 1904, 198, 201; see Coix gigan-
tea, zar. aguatica, .

Kacharts, non-Hindu tribe, 1903, 126.

Kachcka shora, or crude saltpetre, 1905,

27,

Kackin-kyeik, 1904, 210, 212 ; see Coix
Lacryma-Jobi, var,
stenocarpa,

——- ¥, 1904, 217, 2203 St¢

€oix Lacryma-Jobs, a7, ma-yuen,
Kachu, 1902, 79, 81 ; sec Acacia Sundra,
Kadan, 1901, 345; se¢ Anthocephalus
Cadamba.

Kadba, 1905, 99; see Sorghum vul-

gare.

Kadbi, 1905, 85; se¢ Sorghum vulgare.

Kaders, forest tribe of South Coimba-

tore who collect honey and wax,
1904, 96 ; see Apis sp,

Kadiu, 1901, 346 ; see Sterculia urens,

Koadpada, 1905, 99, 100; ser Sorghum

vulgare.

Kaffir Corn, 1905, 85, 87 ; sez Sorghum

vulgare.

Kagas-leekal, pattern in Afridi wax

cloth, 1901, 401,
Kagdali, best soil for betel-nut cultiva:
tion, 1900, 33, 35,

Kagdia, 1902, 149 ; te2 /Eschynomene

aspera.

~ dhendor, 1902, 153 ; see schy-

nomene aspera.

Kaki, 1902, 1205 see Nitrate of Lime. ~.

Kahmla, 1905, 50; see Mallotns philip-

Ppinensis. N

Kahu, wood of which shuttles

made, 1601, 323,

are,
.7
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Kaikakr, 1904, 33; see Shorea robusta,
Kaikar, 1901, 212 ; se¢ Garuga pinnata.
Kafmbil, 1905, 50; see Mallotus philip-

pinensis.

Xa:g, 1901, 346 ; see Stephegyne parvi-

ora,
Kainit, unsuitable manure for potatoes,

1901, 50.

Km}'a,_xgw, 203 ; s¢¢ Coix Lacryma-

INDEX,

Kala-nun, 1903, 126; set Black Salt.

Kalar, 1902, 117; set Reh. X

Kalathi,” 1901, " 360; e Dolichos
bifforas.

XKalaw-bin, tgos, 71 ; see Taraktogenos
Kurzit,

15
Kalawe (Calaway), 1905, 79; ¥
Taraktogenos Kurzil.
Ralaw-pinan-myouk, 1904, 126; ¢
Manihot.

obl
Knﬁ‘z!(‘ pblack), it con-~ | Kalaw-thee, 1905, 71; se¢ Taraktogenos
nected with, 1905, Kurzii,
100, Kalauw-1%i, 1905, 71; see Taraklogenos
— used in lac tornery, Kurzii,
1001, 331. Kalbondi, 1905, 107; see Audropogon
Zajirak, 1904, 149; see Carthamus Sotghum,
tinctorius. -, 1905, 100; e Sorgham
Kajla Sugar-cane, liability to disease of, valgare. .
1901, 8o, B4, : Kaldu, 1904, 198, z201; 1ee Coix

Kajlf Sugar-cane, liability to disease of,

1901, 82, 84,

* Kajoold Sugar-cane, liability to disease

of, 1901, 78.

Kakammal, 1904, 28; sce Ficus glo-
merita, 28,

Kakhyan-et-Adwiya, 1903,
Taraktogenos Kurzii,

Kakrasingks as a tan, 1902, 21,

Xakri, 1904, 38, 46.

Kakwan, usar land at, 1907, 428.

Xala, 1003, 132, 133, 134, 135 s
Lathyras sativus. L

XKala 411, 1gos, 364; see Guizotia abys-

s;

U see

Synica.

-, amalysis of, 1903, 171; ¢
Gu:zotia abyssynica, .
Kola-backnag, 1902, 963 se2 Aconitum

ferox, rar. laciniatum.
Kalabagh Salt, 1900, 133.
RKalaf, analysis of, 1903, 182 ; s¢e Pha-
seolus Mango,
Kalai-ka-pattar, 1922, 137; see Car-
bonate of Lame.
KRaladut, 1903, 96; see Atonitum feros,
tar, laciniatam.
Kdld-ridk, 1903, 125, 132; see Lathyrus
sativus,
Kalsrike bee of Ratnagiri, 1954, 91;
10 Apis dorsata,
Kalami thora or refined saltpeure,
. 1gos, 38.
Kalaersohra, 1903, 96; sc¢ Aconltum
x ’terox, ;ar. Jaciniatum,
ala-mucka, 3
fﬁiepcnsc.
-~ 1905, 84; #se¢ Sorghnm

vulgaze.

gigantea, par. aquatica.
Kale, tolerance of salinity of, 1901, 50.
Kalek, 1904, 198, 202; s2¢ Coix
gigantes, var. aquatica.

s ffif, 1903, 217, 323; S22 CoiX
cryma-Jobi, rar, ma-yuen.

Kalet, 1904, 221 ; se¢ Coix sp.

Kali Nadi, Bulandshahr District 1901,

417,
Kali-ka-chuna, 1902, 137 ; s¢e Catbonate
of Lime,
mage, 1903, 131 ; se¢ Phaseolus
Mungo,

——--mdh 1903, 127; se¢ Phascolus
Mungo, var. radistas.

A'ﬂh'ﬂjarﬂ,. 1904, 68%
arvensis.

Kalinse, 1904, 192; see Coix sp.

Kalinsf, 1904, 217, 221; s¢¢ Coix Lac-
ryma-Jobi, rar. ma-yuen.

Kallar, barren lind, 1901, 4183 see

sar,

Kalli Regari, o famine food, 1904; 46.

Kalo.bithuma, 1902, 96; se¢ Aconitum
ferox, rar, Iaciniatom.

Kamal, 1905, 50; see Mallotus philip-
ploensis.

Kamala, 1905, 49, S0; se¢ Mallotns

hilippinensis.
, adulterants of, 1905, 63, 6.
, adolteration of, 1903, 62.

see  Digera

—~——, chemical composition of,
1905, 61,
e, dyeing by, 1905, 68.

. 83; ree Scrghum | e——n pundy, 1995, 50 ; s¢ Mallotae

philippinznaly,
e purd, 1905, 503 2¢¢ Mallotus
philippinensts,
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Xamala, London prices of, 1905, 61.

mavu, 1908, 50; sz Mallotus
philippinensis.

, preparation of, 1903, §6; sez
Mallotus philippinensis,

, trade in, 1905, 61 ; se¢ Mallotus
philippinensis,

, uses of, 1905, 69; see Mallotus
phthippinensis,

Kamalottara, 1903, 149 ; ses Carthamus
tinctorios. +

Kaman, bow used in lac turnery, 1901,

21,

Km?xbaila, 1905, so; see Mallotus
phulippinensis,

Kambal, 1995, 50; sce Mallotus philip~
pinensis.

Kambhal, 1935, 503 1z¢ Mallotas phelip.

inensis.

Kambila, 1905, 50; s¢¢ Mallotus philip-
pinensis.

Kamela, 1905, 50; s¢¢ Mallotus phalip-
pinensts.

, use of rek and sazt1n dissolv.
ing, 1902, 123,

Kamella, 1905, 50; s2¢ Mallotas philip-
pinensis.

Kanilz, 1905, 50; #¢¢ Mallotus philip-
pinensis.

Kamoses (farmers) of Satara, collectors
of honey, 1904, 9% ; s¢z Apis sp.
Rampilia, 1905, 5°; Jsee Mallotus

philippizensis.
Kampu-tumma, 190z, 595 see Acacia
Farpesiana
Kamud, 1905, 50; s¢

o

Kandel, 1902, 34 ; see Kandelia Rheedii.
Kandelia Rheedh, 1900, 80.
asatam, 1902, 2, 3,

34.
Kandi, 1901, 212, 2623 ser Prosopis
spicigera.
«—-, measuse of weight in Bombay
Presidency, = 560 Ibs., 1904, 91, g2.
Kandrabe, 1904, 673 see Chenopodium
album,
Kangthyem, 1904, 33;
robasta.
Kangni, 1901, 374 ; see Setaria italica.
———-, analysis of, 1903, 156, 187;
see Setana talica.
Kangra, 1905, 85; sz Sorghvm vul-
gare.

see Shorea

Kangu, 1901, 3745 see Setaria italica,

Kanhya, 1904, 27, see Ficus Cunia,

Kans, honey-producing bee of the
Mandla district, Central Provingces,
1904, 86 ; see Apis spp.

Kanja, powdered lac, 1901, 262, 332.

‘angt 1904, 25; see Ficus bengalensis

Kanju, 1904, 67} see Celosia cristata,

Kankar, 1952, 120; se¢  Nitrate of
ime.

, depth of, in soll, 1601, 426,

, o1 concretionary lime, 1902, 140,

, presence of, m usar soils,
1901, 425.

, supposed dedris of iron factories
at Bhowul, Dacca, 1900, 145.

Kankra, 1902, 31; see Bruguera gym-
narrsuza.

haly
pinensis. P

Kamyne or Kalyatng asatan, 1902, 32,

Kan, 1901, 3463 see Olea cuspidata.

Kanagal, 1901, 34; see Dillenia pen-
tagyna,

Kanat, 104, 273 tee Fiens Cunia.

Kanaj, 1q01, 337 ; s« Ulmus integnifolia,

Kanara, frequency of green manunng

in, 1901, 37.

———-, leat fall 1n, 1901, 37.

—— per growing i, 1901, 34

Kanbela, 1905, 503 s2¢ l\lallotgs philip-
pinensis

Kanda, 1904, 38, 39, 44 ; sec Nymphza

tus, var. pubescens.

——— lathe, 1903, 67; see Chenopo-
dium album.

Kandamiruga-miratiam, tgot, 378 ; te¢
Pterocarpus Marsupium,

Kdnddr sdhhu, 1008, 33; see Shorea
robusta,

d, fresh gum of Odina
Wodser, 1900, 174.
Kano, 1900, 71, 1901, 380; see Prero-
carpus ennaceus, .
Kante, an won manufacture of the
Central Provinces, 1900, 151.
——s chulat, 1904, 64 5 s¢¢ Amarantug
spinosus.
—~ khudra, 1y04, 64 ; s¢¢ Amaran-
tus spinosus.
——-= maris, 1904, 64 ; se¢ Amarantus
spinosus,
Kanti mat, 1903, 64; see Amarantus
spinosus.
- nalt, 1904, 64; see Amarantus
spinosus.
~——=~ nafiya, 1904, 64 ; 3¢z Amarantoy
spinosns.
——- nu-dunt, 1604, 643 see Amaran.
tus spinosus.
~—- nuliz, 1904, 64 ; s¢¢ Amarantus
paniculatus.
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Kantosariys, 62; see Acacia
modesta,

Kanyin, 1904, 753

Levis,
o, 1004, 1183 se¢ Dipterocarpus
turbinatus,

Kao-ashud,” 1901, 100} s¢¢ Geranlum
Wallichianum,

Kuo-liang, 1305, 89; s¢¢ Sorghum val-
g:ne,

Kapas uti, cotton grown by Garos and
others, 1901, 230,

Kapasia, onalysis of, 1903, 169; see
Gossypium herbacenm.

1903,

s¢¢. Dipterocarpus

INDEX.

Kardai, 1904, 149, 156, 158; see Car-
thamus tinctorius,
Karesk hpyu, 1904, 231 5 see Coix Lacs
1ymasJobi, rer, ma-yuen.
e £34, 1004, 217, 2337 se¢ Coix
Lacryma-Jobi, var, me-yuen,
Kareibh-pya, 1904, 2175 sec Corx Lac-
1yma-Jobi, 2ar, ma-yuen.
Karens, fribe in Burma, who collect
honey, 1904, 98 5 sec Apissp.
e 056 the COIX grain as an orma-
ment, 1904, 227, 228.
make bows of the wood of
Aqguilaria Agaliocha, 1903, 8.
Karkas, £, of 1ron,

inthe

Kapar-mage, 1903, 131 ; se¢ P}
Maungo.

Kapaw-mdk, 1903, 127; ser Phasestus
Mungo, zar. radiatns,

Kapela, 1905, 503 se¢ Mallotas phitip-

pinensis,

Kapil, 1905, so; sze Mallotus philip-
pinensis,

Kapila o kapils, 3905, 50; see Mal-
Jotus philippinensis.

Kaprlopodi, 1905, 50; see Mallotus
philippinensis,

Kapli, 1905, 50; ree Ballotus philip-

inensis.
Kappes kilangu, 1904, x26; see Nam-
hot.

mankals, 1904, 177; st Bixa
Oseliana
Kapur-madhura, 1994, 63; see rna-
lanata.
Kar, 1901, 357. 3585 1904, 149; see
Carthamus tinctorius,
——, 1923, 853 see Sorghum vulgare.
= (the sced), 3604, 349} see Care
thamus tinctorius,
Kara, 1404, 195, 193 32¢ Coix gipantea.
——-’:- pendalum, 3904, 126 300 Manic
ot.

Karab, caule food, 1900, 213,
ommsmn (harrow}, 19co, 202,
Korad, 5904, 849 see Carthamus tine-

torins,

Karake, 2 botler used in saltpetre mak-
ing, £935, 7.

Kdram, 1993, 109, sr¢ Cashonate of
Potasstum,

Karar, 1901, 397; zee Carthamus spp,

e {BA27), 1904, 849,169 ; 50r Car-
thamus tinc1onng,

Karar, 1901, 368, 366; ser Lathymus

. Il,ﬂl’uh

Karli, 1605, 85, 99, 1971 fer Sorghum |

Tolgate,

Central Provinces, 1geo, 151,

Kari gandiarr, 1904, 68; see Digert

areensis.

~— Mutlala, 1901, 343 sc¢ Ougeinia
dalbergioides.

Kartek-long, 1604, 314, 216; see Coix
Lacryma-jabi, var, monilifer.

Kari-tharel, turned and lacquered
ware, 1901, 318.

Karil, 1905, 1g; see Capparis aphyifa,

Rarmeha, 103, ¢7, sec Carissa Caran.

das,

Karinthagara, 1903, 378; see Fieroo
carpus Marsupum,

A’h;x'r, 1903, 61 se¢ Acaciz leucophe
.

Karkack Salt, 1920, 130,

Karndod, 1904, 37 ; se¢ Ficas Cunia,

Kamul, Bartum Solphate1n, 1903, 136,

Karrés, manufacture of wood in Panjdb,

1500, 182,

Kartal, 195, 83; a¢e Sorghum hale-
pense.

Kart, 1o02, 633 see Acaeia arabiea,

Koru-dsch-chali, 1904, 65 see Basella

3.

Karumbas, aboriginal tribe of Nilgid
Hills in Malabar, expert honey and
wax collectors, 1994, 563 aec Apis sp.

Karungalls, 3902, 79; se¢ Ataca
Sondra.

Aarri, blossams frequented by bees in
Central Division, Kinars, 1904, 92
see Surobtlanthus cillates, also Apis

.
' Kava.jouar, 1995, B§; ste Sprghum

vuigare.
Kasat, 134, 198, 201 ; #¢ Colx glgane
tea, var, agnatica.
Kasal, t92¢, 192, 168, 201, 203; s
3:«%: gigantex and G, Laerymae
ob,
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Kasaf 8if, analysis of, 1003, 165; see
Coix Lacryma-Jobi. 5
Kasaiya, analysis of the husked grain,
1904, 47; see Coix Lac-
ryma-Jobi,
————, 1904, 38, 43, 47, 49, 55, 59
see Coix Lacryma-Jobi,
Kasak ddnak, 1904, 149; see Cartha-
mus tinctorius.
Kasalay, 1905, 50; sec Mallotus philip-
pinensis,
Kasar, 1904, 149, 152, 153;
Carthamus tinctorius.
Kasdi, 1904, 1493 see Carthamus tinc-

see

torius
Kasef, 1924, 192, 2033 see Coix sp,
and C. yma-Jobi.

Kashkdsh dana, analysis of, 1903, 180;
see Papaver sommiferum,

Kasktamu, 1904, 2; see Aquilaria Agal-
locha.

Ka-s1, 1994, 191, 192 ; see Cox sp.

Kassa, 1904, 27; s¢e Ficus Cunia,

Kassaf bij, 1904, 2263 see Corx sp.

Kasturi-fumma, 1902, 59; see Acacia
Farnesiana. .

Kasud, 1904, 198, 201 ; see Coix gigan-
tea, var. aquatica,

Kdsumba, 1904, 149, 154, 158; see
Carthamus tinctorius.

Kasumbk, dry dye of Carthamus tinc-
torius, 1904, 1

Kat, 1902, 153;

indica.

—— Jjdlhikay, 1900, 44 ; see Myristica
Yaurifola.

Katak lac, 1901, 325.

Katdmbé, 1903, 75,91, see Apis dorsata,

Kafar Sugar-cane, hability to disease
of, 1901, 78.

Katdri-dabud-mdh, 1903, 126; 1905,
11; see Phaseolus lunatus,

Kalar.:a, 1904, 64, see Amarantus
spinosus.

Katbar, 1901, 213; see Zizyphus Xylo-

9.
see Eschynomene

pyms.
Katchra, a wild froit, 1904, 38, 46.
Katk, 190z, 80; see Acacia Sundra,
Katha, 1902, 83 ; sez Acacia Catechu.
Kathali bat, 1901, 229} see Ficus altis-
sima,
Kath-dlu, 1904, 126 ; see Manihot,
Kathgular, 1904, 28; see Ficus glo~
merata,
Kathia dhendor, 1902, 153 3 ste HEschy-
nomene indica.
Kathia, tice seedlings, 1903, 127,
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Kathia toli, rice seedlings,.1903, 128,

Kathir, tin used in manofacture of
lac bracelets, 1901, 332.

Kathjular, 1904, 27; see Ficus Cunia.

Kathua, 1902, 149 sec Aschynomene
aspera,

Kali, 1901, 394; see Carthamus tine-
tonus,

——, 1902, 79, 81; sec Acacia Sundra.

Katili chourate, 1904, 64; see Amaran-
tus spinosus,

Katimukki, 1901, 378 ; ser Pterocarpus
Marsupiam, N

Katjamun, 1935, 53; see Eugenia sali-
cifolia,

Kaltkee, stick-lac, 1901, 238,

Katki, lac gathered in the month of
Kartik, 1gor, 235, 236.

Kat-kurdhela, tgoz, 153; see Mschy-
nomene indica.

Katla matla, 1904, 64; see Amarantus
SpInosus

Katou Isjolam, 1905, 91; se¢ Sorghum
vulgare,

Kats, sleepmg mats wovenin Nowgong,
Assam, 1902, 152,

Kattah, 1902, 25 ; see Acacia Catechu.

Katial-ka-chuna, 1902, 137; see Car-
bonate of Lime.

Kdtydl, 1904, 78, 91; see Apis florea.

Kaulia, 1902, 63, 64, 66; see Acacia
arabica,

Kauk-hnyin rice, 1908, 105 ; see Oryza
sativa,

Kaurille, ygos, 195 ; see Coix gigantea.

Kaval, 1901, 33 ; see Careya arborea.

Kavanagh, Mr. R M., 1901, 269.

Kavarkt, 1904, 149; see Carthamus
tinctorius.

Kavia, 1901, 33; see Careya arborea.

Kawa-jhonki, 1904, 203, 208 ; see Coix
Lacryma-Jobi.

Kiwriya, 1902, 97 ; see Aconitum ferox,
rar, atrox.

Hawrmonee, 1904, 203, 207, 208; see
Coix Lacryma-Jobi.

Kaya garu, 1904, 2; see Aquilaria

Agallocha,

sola 1902, 154; ser Pentapetes

pheenicea,

Kayeik, 1904, 198, 202 ; see Coix gig.

antea, var. aquatica.

lon, 1904, 217, 223; sec Coix
Lacryma.Jobi, zar. ma-yuen.

Kayey-kaseeray-keray, 1908, 7135 12
Sueda maritima. _

Kayphal, 1902, 54 ; fee Myrica Nagl,

¥z
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Kays, tribe .of Godaveri and Kistna,.

professional honey gatherers, 1904,
o4 3 Jee Apis sp.

Kazhivah, 1924, 149; see Carthamus
tinctorius,

Razla Sugar-cane, Lability to disease of,

1991, 85,

Kazlt sariska, 1908, 1155 1ee Brassica
juncea, =

Keehtrrindee harebu, 1904, 203; de¢
Coix Lacryms-Jobi.

Keene, M. H. G, 1902, 144,

Keidu, 1903, 67 ; s2¢ Celous cristata

Kejfen, 1003, 753 see Apis darsata,

Kelao bethw, 1g90s, 67, se¢ Chenopo-
dmm album,

Kelp, 1902, 114, 115 ; ser Chioride of
Porash.

Kemp & Co , Mesers, 1902, 95,

=, Vet -Major H. H., 00 the cattle
of Beawar, Rajputans, 1goo, 207,
208 ’

Kempu, 1902, 79 5 see Acacia Sundea,

Ken-bawon, 1902, 585 sce Acacia cone
cmna,

Kenjol, 1905, 85 ; see Sorghum valgare.

Keol, 1901, 212 ; 22¢ Ficus infectoria

Keora-ka-patia, leat of the screwp.ne
used 10 lac tornery, 1923, 316 }

Repaung, tuog, 214, 2163 1ee Coix
LacrymasJobs, var monilifer.

Kerdo, 1903, 134 ; tee Prsum arvense

Kermes, old name of lae dye, 1901, 182,

Kerosing, st effect on grass.hyppers,

1903, 84
A’tro?t::’lmﬁt‘. 1505, 11} 3¢¢ Phaseolus
funatuy,
Kerr, Dr., on tacin 1781, 3951, 184, 217,
e, M. CS., 1901, 88.
Keal, 1954, 192, 195 3 ree Coix gigans
N

te
Kesalay, 1903, 50 see Matfotus philips
pinenws.
Kesarr, 3904, 577 see Biza Qrellana,
Crearya, saffron yellow, produced with
Safower, 1994, 165; see Cartha-
mus.
Keser, 19y, 2185 see Coix Lacryma.
Jobi, var. ma.yuen,
Xerei, 1904, 393, 833§ sec Coix Lagrys
ma-jobt,
e, Redyatha, 190(, 3Y¥, 335 ;¢
Coix LacrymaJobl, rer, mao
yuen.

e derenyessi, 1904, $A7. VXV gor
Coix Lacryma-Jobi, rar. ;m-
yncn.

INDEX.

Kessi samaphe, 1904, 2177 see Coix
Lacryma-Jobi, var. tn3-yues.
oo sifra, 1904, 217, 319 ; See Coix
Lacryma-Jobi, zar, ma-yuen
s fy 2k, 1901, 217, 330 se¢ Colx
Lacryma-{obi, zar, ma-yues.
Kesurt, 1924, 177 3 2ee Biva Qrellans.
Ketar Sugar-cane, liability to disease
of, 1951, 83. 5
Ketari Sugat-cane, hability to distate
of, 1901, 77.
Kelha, 904,
plebeism,
Keventer, Mz, E,, 1901, 442; 3902, 1L
Kews Bulletin, on sugar-cane  borer,
1900, 226,
Kradrra, 1901, 83 ; ser Acacia Catechu.
Khago, 1008, 75 ; see Apis dorsata.
Khagra Sugar-cane, lability to disease
of, 1901, 85.
Khatr, 1901, 210, 333; 1902, 285 St
Acacsa Catechu.
s, 1902, 805 s2¢ Acacia Susndes.
Kharfs, workers of eateche or cutch,
1902, 83
Khajar, date palm, ashes of which vield
saje, 1901, 165 ; ser Phoenix sylvestris,
also Carthamus tinctorius,
Khajoor-kidanli, teat of the date palm,
1901, 386,
e s gha?, stem of the date
fruit, 1901, 316,
Khajur, 1901, 327 ; 102 Pheenix ducty-
lifera,
Khakhra, sgor, 262 tee Burea frondosa.
1 1902, 149} 32¢ Alschynomene

aspera,
Rhaki, colour of fabrice treated with
2olli oil, 1901, 414,
A%al, oifeake, 1950, 213,
Kham lac, 1401, 260,
Khanz ot kino, 1900, 71, .
Khangan Rigr, 1901, 128 e Halos
xylon tecurvum,
Khankar, 1901, 211 ; 27¢ Botea froadosr.
Khar, potash, 1901, 378,
K#dr, 1901, 1303 ree Haloxylon recurs
e

70 see Pé!ygomm

ey OF aiX2H used In cooking pulses,
1903, 133, 135,
e, 381, $G23, 328 zee Barilla.
, M23ra, 1001, 4383 1903, 1235000
Sporobolus arsbicus.
KAarad, 1ehe nsed in fa2 toraery, 1901,

339
Rharadi, & s tumer, 1901, o8, 301,
3’7. -
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Khardi, 1908, 149; e Carthamus
tinctorius. ,
Khdre-dhard, disease of pulse crops,

1903, 130.
KM?:? 1902, 117; see Sodium Sul-
hate.
- lani, 1902, 133; s¢¢ Suzda mari-
tima.
—— matfi, 1902, 137; se¢ Cathonate
of Lime.
—~- Sugar-cane, liability to disease of,
1901, 86.
Kharif (aatumn) crop, tgor1, a38.
Juar, 1903, 97; see Sorghum

vulgare.
Kkdr-Rhusa, 19c2, 131; see Sumds
fraticosa.

Kharoni, ash-water for dyeing, 1904,

186.

Rhar-pant, alkaline water, 1901, 285,

Khariua 1dg, 1904, 67 ; se¢ Chenopodium,
album.

Khdr-uths, disease of pulse crops, 1903,
130, 133, 124,

Kharwars, tnbe of the Central Provinces
who collect bees-wax and honey,
1904, 86 ; see Apis spp.

Khatik, Harsukh and Ganesha, growers
of lac in Jawalapur, 1901, 238.

Khauri Ssht, for tanning, 1900, 140.

Khravi, 1904, 79, 92 ; sc¢ Strobilanthes
ciliatus.

Kher Rhodu, 1904, 38 ; see Panicum
javanicam,

Khera, 1901, 76 ; see Apis indica.

Khers (steel?), 1goo, 151, 152,

———- Sugar-cane, liability to disease
of, 1901, 80.

Kherna siroks, 1901, 347 5 see Wghtia

tinctoria.

———, 1901, 347 ; sz¢ Wrightia tomen-

tosa.

————, 1001, 347; 3¢ Wrightia tinc-

oriz,

Kheroas, trnibe of the Central Provinces
who collect bees-wax and honey,
1904, 86 ; se¢ Apis spp,

Khersal, 1902, 25 se¢ Acacia Catechu.

Khesdrs, 1901, 365, 366; see Lathyrus
satyus, .

-, analysis of, 1903, 152, 155,
173’; see Lathyrus sativus,
~—— cultivation in " Assam, 1903,
125, 138, 129, 132; se¢ Lathyrus

sativus,

Khesenau, 1904, 27 ; see Ficvs Cunia,

Khewra Salt, 1900, 131.
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Khirini (Mimusops indica), 1901, 346 ;
(M. Kauki), 1901, 346; (\WVrightia
tinctoria), 1901, 344, 347; (W
tomentosa), 1901, 347; see these
plants, .

Khrna, 1901, 344, 347; see Wrightia
tormentosa.

Khirni, 1901, 344, 346, 347 ; see Wrightia
tinctoria and W, tomentosa,

Khoindo, 1901, 308; 1904, 149; se¢
Carthamus tinctorius.

Khokkri, 1902, 149 ; se¢ Zschynomene

aspera,

Khola, mesh of fishing net, 1905, 119.

Kholar-manda, 1901, 378; sec Prero-
carpus Marsupiam.

Kholna, bradaw), 1901, 315.

Khor, 1902, 62, 76 ; ser Acacia Sepegal.

ka-kkor, 1oz, bo; see Acacia
Jacquemontii

Khors " kkor, 190z, 7b; see Acacia

enegal,
—— ~—, 1902, 00; Sez Acatia Jac-
quemontii,

Khud, stick-lac pow der, 1901, 277, 320.

Khugun, a hina of file, 1601, 311,

K#hukbry, 1902, 153 ; see Eschynomene
1ndica,

Khukhundr, 190z, 153 ; see Aschynos
mere indica,

Kkl 1904, 635 see Frua lanata.

Khuljeh-ke-bast, 1904, 67 ; ser Chenopo~
dium album,

Khulna, disease of Areca Catechu in,

1901, 129,
Khult, 1901, 360; see Cyamopsis
psoralioides.
Khunbut, 1902, 60; see Acacia Jacqde-
monti,
Khune, 1903, 380; see Pterocarpus
Marsuptum.

—- siyapushane-hindi, 1901, 378; see
Prerocarpus Marsupium.

Khur, Carthamus oil-cake, 1901, 398,

Khurchan, a term in lac ware, 1901,

313,
Khurdi, 1901, 357, 358 ; see Carthamus
tinctorius.
Kkurkur, 1904, 27 ; see Ficus Cunia,
Khurti, 1901, 360; see Cyamopsis
psoralioides,
=———, analysis of, 1903, 152, 165 ; see
. Cyamopsis psoralivides.
Kiari, the bed for evanorsting salt-
.. petre liquor, 192, 28,
Kikay stnnak, 1903, 3;

see Aquilast
Agallocha, « Aquilrta
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Kikar, 1901, 310, 261, 344 ; 1902, 63 ; see
Acacia arabica,
Killa, part of lathe used in lac tumery,
1901, 321
Kinbil, 1905, 50; se¢ Mallotus philip-
pinensis,
King, King & Co , Messrs., 1900, 62.
Mer. S, Harcourt, 1903, 99.
~——, Sir George, 1900, 50, 51, 53, 55,
57, 63, 66 ; 1901, 131, 134 ; 1903,
2; 1905, 72,
Kino, 1900, 41, 71; 1901, 212; se¢ Prero-
carpus Marsupium,
——, analyses of, 1901, 386.
——, chemustry of, 1901, 383,
~——, Collec*ion in Kanara, 1901, 382,
~—, Malabar, 1901, 377
—~, medical properties of, 1901, 392.
~—, method of tapping for, 1901, 381,
——, pharmacopceia test for, 1901, 380
——, price of, 1901, 387,
~——tree as a tan, 1902, 29.
—~——, yield per tree, 1901, 382.
Kinoin extracted from Malabar kino,
1901, 383.
Kinia, 1900, 71; 1901, 380 ; sze Ptero-
carpus Marsupium,
Kinzel, Dr W, on seeds of Brassica
and Sinapis, 1901, 103, 468.
Kipling, Mr. J. Lockwood, 1901, 399
01§ 1993, 147,
A’irf:y, ‘lqu, 131 ;7:« Suxda nudiffora,
Aed, 1901, 283 5 ser Phog.
Kirk, Sir J, 1904, 204.
Kukee Tarm, manurial experiments at,
1903, §3.
Kirrmij, 1901, 182 5 see Kermes.
Kirsdd, 1902, 81, 83 ; 1ec Acacia Catechu,
Kishengarh, The Dewan of, 1900, 19, 20,
230, B
Aisrs, 1904, 177 ; se¢ Bixa Orellana,
Kliphaut bark, 1901, 22,
Knebazeal, 1902, 59; ace Acacis Farne-
siana.
Knotweeds, esculent plants, 1904, 61.
Ko Tha Aang, Mr., 1903, Go.
Koa sangti, 1954, 203, 207; gee Coix
Lacryma.jobi,
Rozmant, 1954, 191 ; see Coix 3p.
Keamanse, 1904, 203, 207, 308 sec Coix
Lacryma.Jobi.
]\:rll'm 1925, 2 ; s2¢ Schieichern trijuga.
Kechiaindiea, 1903, 130.

INDEX,

Kodee-hasseeray-kura, 1904, Tt; ¢
Suxda maritima,

Rodhila, 192, 149; see Fschynomene
aspera.

Kodi-yuttn-tota-kura,
Celosia cristata. .

Audo, 1901, 370; see Paspalum scrobi-

+  culatum, X

Kodon, 1901, 362; see Eleusine Cors

cang.
«——w, 1901, 370; se¢ Paspalum scro-
biculatum,
——--, analysis of, 1903, 167; s
Eleasine Coracana. -

-, analysis of, 1903, 18p; se¢ Tas-
palum scrobiculatum.

Kodra, 1901, 370; 1903, 151, 180; #e¢
Paspalum scrobiculstum.

Kodri, 1904, 38, 40, 47, 49, 59 @
Panicum colonum.

—~——, analysis of the grain, 1904, 47.f

X r rpuy ) o

1904, 67 s«

salimty of, 1go1, 54.

Koernicke, Dr. F., 1905, §7.

Kofighars, lac ware in imitation of,
1901, 318

Aoha, 1995, 53 ; see Terminalia Arjona,

Avhan, 1905, 2 ; see Schleichera tnjuga.

Kohat Salt, 1900, 133, 138.

Koiapipali, 1902, 130; see Arthroc-
néemum indicum,

A'm'rfﬁ&, 1901, 398; se¢e Canthamus
tinctorius,

Kot-thorti-Rora, 1904, 63 ; rec Amarsn.
.. R

pinensis.
Avku, 1905, 50; se¢ Mallotas philip-

pinensis. -
Kol, 1904, fﬁ i 2e¢ Apis indica.
Kolams, wild tnbe of Berar, who collect

honey and wax, 1904, 93 ; see Apis sp.
Aoler, worlers of kron are, 1900, 145.
Kolis of Bandr, fishing nets of 1903,
117 ; se¢ Crotalaria funcea,
——- (fishers) of Sitir, colleciors of
koney, 1994, gt ; sce Apis sp
Kolejen, 1954, 78 see Apis florea,

k Kols, wild tribe of the Central Iro-

vinces wha collect bees-wax and
honey, 1904, §6; zee Apis app.

Kembujenuhuls, 1904, 78; see Apis
florea.

Kechor, 1905, 3; se¢ Schleichera
. tnjuza

Kedarsi, 1901, 53; aw Cleistantbus
collinua,

Kombuthen, 1604, 78 302 Apis Borea.
Kermur, 1925, 2 ; 4e¢ Schlcichers trifuga,
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Kon, 1905, 2 ; sce Schleichera teijuga.

Kona, 1903, 113 ; sce Marsdenia tena-
cissima, *

Konda, 1905, 85 ; see Sorghum vulgare,

Konda-malie, 1903, 69; see Polygonum
barbatum,

Kondaleniga, 753
dorsata.

Konders, tribe of the Central Provinces
who collect bees™-wax and honey,
1904, 86 ; se¢ Apis spp.

Konds, wild tnbe of the Central Pro-
vinces who collect bees'-wax
and honey, 1904, 86; see
Apis spp.

———, af Ganjam and Vizagapatam,
who collect honey and wax, 1904,
93 see Apis sp.

Konege, 1904, 755 s¢¢ Apis dorsata.

- Konegi, abee of Belgsum, 1904, 92;
see Apis dorsata.

Kong, 1905, 2, see Schleichera trijuga.

o——-- knombi, 1904, 177, see Bixa
Orellana.

Konge, 1904, 75 ; see Apis dorsata.

bee of North Kanara, 1904,

9t ; se Apis dorsata,

Konig, Herr, 1904, 71

Konkarung-sdg, 1904, 63 ; sce Amaran-

tus gangeticus

Kooshur Sugar-cane, liability to disease
of, 1901, 79.

1904, see

Apts

—_—a

Korant "ka pathar, 1901, 317, see
Corundum.
Korkela, 1902, 1493 see ZEschynomene

aspera.
Koreh, 1504, 33 see Shorea robusta
Koro-mas, 1905, I1; see Phaseoius
lunatus.
Koron, 1904, 33 , see Shorea robusta,
Kosen, in Japan an nfusion of parched
and ground coix grain used instead
of tea, 1904, 225,

Koshimb, 1905, 2; see Schleichera
tnjuga.

Kosum, 1905, 2; se¢ Schleichera
trijuga.

Kosumb, 1905, 2; see Schleichera
trjuga.

Kosumba, 1905, 2; see Schleichera

trijuga,
Kosumthens, 1904, 76 5 see Apis indf®a.
Kosuttent, 1904, 79; see Melipona spp.
Kote, 1903, 79 ; se¢ Melipona spp.
Kotah State, Cattle and Buffaloes of,
1900, 212, 214, -
Kible, 1604, 79 ; sec Delipona spp.

179
Kothela, 1902, 1533 see Eschynomene
indica, .
Kok, a p6it for saltpetre making, 1905,
2

—., eanthen jar for preserving Car-
thamus flowers, 1904, 164, 165.
Kothie, small honey-producing bee of

Chindwird, 1903, 86; see Apts

Sp

Koti, bee of East Khandesh, 1904, 91 ;
see Trigona sp.

Km':é filters for saltpetre refining, 1905,

38.

Kotya, 1904, 9o; see Trigona sp., bee
Jo/E Wgst K}?andesh. g P

Koushi-kaka, 1904, 333 tee Shorea
robusta. ¢

Kramer, Mr., 1903, 118,

Kriskna, 1904, 25 see Aquilana Agal-

locha.

- agaru, 1903, 2; see Aquilaria

Agallocha, ’ 4

Krishnagar modellers, 190z, 147. .

Krumbal, 1904, 28; see Ficus glo-
merata.

Kshdri ldvana, 1902, 136; see Sodinm
Sulphate.

Kuchu-valli-Kilangu, 1904, 1263 see
Manihot.

Kuddic khdr, 1902, 132; see Borax or
Sodium Biborate. .

Kudhita thia, 1904, 218; see Coix
Lacryma-Jobi, zar. ma-yuen,

Kudiraypal-pashanum, 1902, 104} see
Realgar,

Kuhtla, 1902, 149; see Aschynomene

aspera

, 1902, 153 ; see Aschynomene

indica

Kl .rak}za, 1904, 64; see Amarantus
spinosus.

Kukri, 190z, 153; see ZEschynomene
indica,

Kuku, 1905, 50; see Mallotus phillp-
pinensis.

IIE’«{, I%O;:, 213 ; see Zizyphus Jujuba,

wlambak, 1 25 yer 1
N Agallncha.gm, ’ Aquiaria

Kulat-méh, 1903, 135; see Dolichos
biflorus.

1\:"1'”, 1924, 192 ; se¢ Corx sp,

Kulf, 1904, 675 see Chenopodium
album,

Kulhari, iron azes made in Central
N Provinces, 1900, 151,

Kuli or clansmer, 1903, 117.

Kul-keefar, 1904, 635 see rua lanata,
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Kikar, 1901, 210, 261, 344 ; 1902, 635 se¢
Acacia arabica,
Killa, patt of lathe used in lac tumery,
1901, 321
Kinbil, 1905, §0; se¢ Mallotus philip+
inensis,
King, King & Co, Messrs,, 1900, 62.
~—~—, Mr, S. Harcourt, 1905, 99.
~—, Sir George, 1900, 50, §%, 53, 55,
57, 63, 66 7 1901, 131, 134 1903,
2; 1905, 72,
Kino, 1900, 41, 71; 1991, 212; see Plero-
carpus Marsupium.
~——, analyses of, 1901, 386.
~—-—, chemistry of, 1901, 383,
~—, Collec*ion in Xanara, 1901, 382.
~——, Malabar, 1901, 377.
~——, medical properties of, 1901, 392.
«—~——, method of tapping for, 1901, 381
~——, pharmacopeeia test for, 1901, 380.
~—, price of, 1901, 387,
———tree as a tan, 1902, 29.
——, yield per tree, 1go1, 382.
Kinoin extracted from Malabar kino,
1901, 383,
Kinia, 1900, 71; 1901, 380 ; see Prero-
carpus Marsupiam. )
Kinzel, Dr W, on seeds of Brassica
and Sinapis, 1901, 103, 468,

Kipling, Mr. J. Lockwood, 191, 399,
4015 1902, 147, 5

Kiray, 1902, 131; ¢¢ Suxda nudiflora

Aes, 1901, 283 ; see Phog,

Kirk, Sir ], 1904, 204.

Kirkee Farm, manurial experiments at,

1903, 53.

K:mi/% lgox, 181 ; sce Kermes.

Kirsal, 1902, 81, 83 see Acaciz Catechu.

Kishengarh, The Dewan of, 1900, 19, 20,

230, -
ATrrr, 1904, 177 § 3ee Bixa Orellana,
Kliphaut bark, 1902, 22.
Anedrieal, 1902, 59; 2ee Acacia Farne-
s1ana.
Knotweeds, esculent plants, 1904, 61.
KoTha Aeng, Mr., 1903,
Ko sangti, ygoa, 203, 207; see Coix
Lacryma. Jobi,
Kosmant, 1904, 192 ; see Coix sp.
Keamnee, 1904, 203, 107, 208 10¢ Coix
, Lacryma-Jobi.
Kebin, 1905,"3 ; tee Schleichera trijuga,
J\_uAfa indica, 1903, 130,

Keehorv, 1905, 3; 10¢  Schleichera
. tnjeze

A;d"'n', 1902, s3; 22 Cleistanihus
collngs,

INDEX.

Kodekasseeray-kura, 1904, T1; 3¢
Sueda maritima. |
Rodkila, 1902, 149; sec Mschynomene

aspera,
Kodi-jutlu-tota-kura, 1904, 67; 3%
Celosia cristata. .
Kods, 1901, 370; see Pagpalum scrobi-
culatum. .
Kodon, 1901, 362; see Eleusine Corss
cana.
~—s, 1901, 370; se¢ Paspalum scro-
biculatum,
———--, analysis of, 1903, 167;
Eleusine Coracana,
———.-, analysis of, 1903, 18p; se¢ Tas-
palum scrobiculatum,
Kodra, 1901, 370; 1903, 151, 1807 ¢
_ Paspalum scrobiculatum.
Kodri, 1904, 38, 40, 47, 49, 59;
Panlcum colonpm.
, analysis of the grain, 1904, 47-!
2 Y f o

se¢

Kool
salinity of,'xgcn, 54,

Koernicke, Dr. F., 190s, 87.

Kofighars, lac ware in imuation of,

., go1, 318,

RIOR. SSEUCIUR D e

nemum indicun,

Koinbo, 1901, 308; sz Canthamus
tinctorius.

Keivthorti-hora, 1904, 03 ; sce Amaran.
tus gangetiens,

Kojba, 1905, 3 ; sce Schleichera trijuga.

Kokan, 1903, 67; see Celosia cristata.

Kokhu, 1905, 50; sce Mallotus philip-

inensis,

Kok, 1905, S0; see Mallotas philip
pinensis. .

Kol, 1904, 76; s¢¢ Apis indica,

Kolams, wiZJ tribe of Besar, who collect
honey and wax, 1604, 93 ; £2¢ Apissp.

Koles, workers of iron ore, 190, 145.

Kolis of Bandra, fishing nets of 1905,

117 ; se¢ Crotalans juncea,

- (fishers) of Sil.{n,Ac?Heclou of
honey, 1904, 91; s¢¢ Apis sp.

A'ol-im.rlyzgf 789; aee Api!pﬂorg.

L Kols, wild tnbe of the Central Iro~
vinces who colleet bees.wax and

Kembujenuhuls, 1904, 2

is
florea. g;

Kombuthenr, 1904, 78 1c¢ Apis florea.
Kemur, 1905, 3 ; 42¢ Schleichera trifoga,

honey, 1904, §6; se¢ ADis app.

s Apis
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Kon, 1905, 2 ; see Schleichera trijuga.
Kona, 199y, 1133 see Marsdenia tena-
cissima, *

Konda, 1905, 85; see Sorghum vulgare,

Konda-malie, 1904, 695 see Polygonum

barbatum.

Kondateniga,

dorsata.

Konders, tribe of the Central Provinces

who collect bees'wax and honey,
1604, 86 5 sec Apis spp.

Konds, wild tnbe of the Central Pro-
vinces who collect bees’-wax
and honey, 19o4, 86; ser
Apis spp.

~——, of Ganjam and Vizagapatam,

who collect honey and wax, 1904,
933 see Apis sp.

Konege, 1994, 75; see Apis dorsata.

- Konegi, abee of Belgaum, 1g04, 92;
see Apis dorsata.

Kong, 1903, 2 ; see Schleichera tnjuga.

—— - knombi, 1903, 177; 3¢ Bixa

Orellana,

Kenge, 1903, 753 $¢¢ Apis dorsata.

, & bee of North Kanara, 1904,

9t ; see Apis dorsata,

Konig, Herr, 1904, 71.

Konkarung-sdg, 1904, 63 ; se¢ Amaran-

tus gangencus.

Kooshur Sugar-cane, hability to disease

of, 1901, 79.

1903, 75; dsee  Apis

Korant "ka pathar, 1901, 317; see
Corundum.

Korkela, 1902, 149 ; see Eschynomene
aspera,

Koroh, 1904, 33} see Shorea robusta

Koro-mas, 1905, 11; se¢ Phaseolus
lunatos.

Korom, 1904, 33 ; tee Shorea tobusta,

Kosen, in Japan an infusion of parched
and ground ¢oix grain used instead
of tea, 1904, 225,

Koshimd, 1905, 2; sce Schleichera
tojuga.

Kosum, 1905, 2; see Schleichera
trijuga.

Kosumb, 1905, 2; see Schleichera
trijuga,

Kosumba, 1905, 2; see Schieichera
trijuga.

Rosumtheny, 1904, 76 ; see Apis ind®a,

Kosutlen, 1904, 79; see Melipona spp.

Kota, 1904, 79 ; s¢¢ Melipona spp.

Kotah State, Cautle and Buffaloes of,
. 1900, 212, 214, -

Kite, 1904, 79 ; rec Melipona spp,

179
Kothela, 1902, 1535 s¢c Eschynomene

indca, .
Kothi, a pit for saltpetre making, 1905,
20,

——., earthen jar for preserving Car-
thamus flowers, 1904, 164, 165.
Kothie, small honej-producing bee of

Chindwird, 1904, 86; see Apis

Sp.

Koti, bee of East Khandesh, 1904, o1 ;
see Trigona sp.

Km}s, filters for saltpetre refining, 1905,

38,
Kolya, 1904, 90; see Trigona sp, bee
o Weet Kbangesh, o0
KRoushi-kaha, 1903, 33; st¢ Shorea
robusta. ¢

Kramer, Mr.,, 1903, 118,

Krishna, 1903, 2; see Aquilaria Agal-

locha.

- agarw, 1904, 2; see Aquilaria

Agallocha.

Krishnagar modellers, 1902, 147. .

Krumbal, 1904, 28; see Ficus glo-
merata.

Kshdrs idvana, 1902, 136; see Sodium
Sulphate,

Kuchu-valli-Kilangu, 1904, 1263 see
Mamhot.

Kuddia kkdr, 1902, 132; ez Borax or
Sodium Biborate. .

Kudhita thia, 1904, 218; see Caix
Lacryma-Jobi, var, ma-yuen,

Kudiraypal-pashanum, 190z, 104; ste
Realgar,

Kukila, 1902, 149; s¢e Aschynomene

aspera
, 1902, 153 ; see /Eschynomene

indica.

Kl rakha, 1904, 643 see Amarantus
spinosus,

Kukri, 1902, 153; see ZEschynomene
indica.

Kuka, 1905, 505 see Mallotus philip-
pinensis,

Kul, 1901, 213 ; see Zuzyphus Jujuba.

Kulambak, 1904, 2z; see  Aquilari

’Agallochz.g P e

Rulat-mdk, 1903, 135; see Dolichos °
biflorus,

Kulese, 194, 192 ; see Coix p.

Kulf, 190, 67; see Chenopodium
album,

Kulkari, iron azes made in Central ~

. Provinces, 1900, 151.

Kali or clansmen, 1905, 117.

Kul-kejar, 1904, 635 see Zrua lanata,
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Kulla-kith, 1904, 28; see Ficus glome-
raia.
wmee rdof, 1904, 30; see Ficus relis
giosa,

Kulthi, 1901, 360 ; se¢ Dolichos biflorus,
e, analysis of, 1003, 166; see
Dolichos unifforus.

v ad, cultivation in Assam, 103,

125, 135, 137; f¢ Dolichos unis

florus.

Kumala, 1903, 50; s¢¢ Mallotus philip
pirensis,

Kumars (sronsmiths), 1900, 146.

Kumber, 1901, 345; se¢ Gmelina
arborea,

Kumbhars as saltpetre workers, 1903,
6. .

26.

Kumbu, 1901, 370; 1908, 98; tee Pen-

nisetum typhotdenm.

w— analysis of, 1003, 181 see
Penmsetum typhoidenm.

Kumila, 1905, 50; see Matlows philip-
pinensis

Kumplis, 5904, 38, 44, see Nymphza
Lotus, var pubescens

Rumia, 5503, 62; 2ee Acacia Senegal.

Aumifia, 1902, 63, se¢ Acacia Sums,

Kundher, 1901, 335; se¢ Gmelina
arborea.
Kunbis (farmers) of Solfpur and

S41dra, coileciors of honzy, 1504,
91, 93, #re Apid <p
Aundra, 1904, 68, sec Digesa arvensis,
Kundre, 1904, 68, see Digesa asvensis,
Kundur, 1900, 10t; s Doswella
serratg.
2, 1904, 27 ; see Ficus Cuma,
, 1904, 68 see Digera arvensis.
Kunfira, 1003, t B; see Digera arvensis.
Kunjra, 1904, 68 se¢ Digera urvensis.
Kunur, 1974, 68; sre Digern arvensis.
Auntu, 1905, §0; see Mallotas philip-
pioensis.
Kunluma, 1905,
philippinensis
Kunpyaang, 1905, 1cs; ¢ Sorghum
wulpare

4
:

§0; 2e¢ Alallotas

Kunri Surar-cane, liabiliy to discase
. of, 1991, 78.

Runtaliy 1933, 79 ; see Melipona p.

Kinti, 1953, 753 2e¢ Melipora spp.

-, o ¥mal} {mihc ?’nnch
~ Mabils, 3954, 623 40¢ Trizom sp.

Kuges, soo1, 3ha; zec Gossypiom
. {bethaceum).

Kappal, 1903, 1261 1w Catborate of

Soda.

|

Roek,

Kura, 1901, 346; see Holarhena antle
dysentetica, -

Kuran, 1903, 30; ser Mallotos philip-

inensis.

Kurbi, 1503, 85 ; see Sorghum valgare.

Kurdai, “1504, 1493 see “Carthamus
tinctorius,

Kurdhela, 1902, 149 ; see /Eschynoment
aspera.

Kurdi, 1901, 149; se¢ Carthamus
tintiotms.

Kurt, 1904, 27 ; see Ficus Cunia.

Kuria, a pit for filtration of saltpetre
hquor, 1903, 26, 5

Kurku, 1903, 25 3 see Ficus bengalensis,

wemnenre, 16O5, §0; see Mallotns philip-
%mensis.

Kdrkds as cultivators of lac, 1908,
2 :

-, collectors of honey, 1904,
s, 86, 91; ser Apis spp.

, wild tribe of the Central Pro-
vinces, 5903, 2093 ser Coix Lac-
ryma-Jobi,

Russumbulle-pullie, 1403,

Phaseolus tunatus.

Kirtam, 1908, t49; fee Carthamas
tinclortas,

Kurth, 1904, 35; s Dolichos biflorus,

315 s

Rurtirt, 1904, t49; ¢ Carthamus
unctenius,

Kurtum, 1903, 149; se¢ Carthamos
unctoriuy

Kurungusmbnjivvittulu-chettu, 1904,
177 see Bixa Orellans.
mungil-tarai-marar, 3904,

177 ; e Bixa Orellana.

Kerz, Dr 8, 1900, 43, 50, 100, 574,
181 5901, 697 1904, 3, 118, 384,
199, 210; 1905, §5.

Kdsam, 1938, 313, 234, 335, 240, 242,

243, 14b; e Schleichera
tnjuga, . p
e, whalisis of, 35003, 163; s
Carthamus trnggoﬂns. 3.
v 1904, 349; sre Carthamus

tinctorius.
1, 313, 136, 252, 233, 262}

Kusarid, s
s¢¢ Schleichera trifogs.

Kusard, & bright red, produced with

Salbower, 1904, 1665 2¢¢ Canthamuy.

Aurante, 1904, 149 se¢ Canbamus
tinctorins,

Kushurdd, 1924, 149; see Cavthamoy

tinctorius,
ritiurle, 1904,
Carnttamas tinctorics,

1493 e
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Kushumbha, 1504, 149 3e¢ Carthamus
tinctotivs.

Kushumba-virai, 1904, 1493 see Carthae
mus tinctorius,

Kussam, 1905, 2; sre Schleichera
trijuga. X
Kussumb, 1903, 2; sre Schleichera

trijuga.

Rusurz, 1601, 357, 359, 393, 407, 413
2?: Caith:m?us l?nclorils.

' ———, 1GOI, 220, 221, 224, 225;
1905, 1, 2, 4 ; see Schieichera
tnjuga.

——, 1904, 149, 152, 153, 166, 167,
168, 169; sez Carthameus
tinctorius.

#hal, 1904, 1495 see Carthamus

tinctorius,

Kusumba, 1901, 357, 3585 1904, 149

gee Carthamus tinctorins,

Eusumbha, 1904, 149; see Carthamus

tinctonus

Kusumbo, 1904, 149; sec Carthamus

tinctorius,

Kusumbyacki, 1901, 394 ; see Carthamus

tinctorius,

Kusumi lac, that grown on the kusum,

Schleichera tnjuga, 1901, 224,

Kutar, 1905, 85 ; see Sorghum vulgare.

Kutchy, banlla industry of, 1902, 129,

Kute, 1902, 79; sez Acacia Sundra.

Kutea, “honey-producing bee of the

Mandla district, Central Provinces,
1504, 86 see Apis spp.

Kufela, 1901, 394; see Carthamus

tinclorius,

Kuthi, 1904, 150; see

tinctorius.

~———= (thorny), 1904, 149; see Cartha-

mus tinctosius,

Kuthia saltpetre, 1905, 38.

Kutki, 1901, 3693 see Panicum miliase,

Kyd, Major, 1904, 8.

Kydia, 1908, $3.

——- calycina, a food of lac,

Carthamus

1901,

213,

Kyeikaing, 1904, 195, 198; ser Coix
gigantea.

Ky('m-lon, 1904, 217, 223; see Coix
s T e

s i =% e Coix

.
gigantea,

Kyerk-the, 1904, 198, 2017 se¢
gigantea, var, aguatica,

Coix

Coix

~—— in State Forests, 1901, 241,

Kyesh-thi, 1904, 214, 215; se¢ Coix
cryma. Jobi, par. monilifer,

ya, 1903, 217, 2333 ¢ Coix
Lacryma-Jobi, rar. ma-yoen. -

Kyel-mouk, 1904, 67; see Celosia
cristata,
-, 1905, 33 see  Schleichera
trijuga,

Kyeit, 1903, 1923 322 Coix sp.
Kyllinga monocephals, 1402, go.

L
Labat, Father, 1904, 146.
Labrok, 1903, 64; se¢ Amarantus

spinosus.
ZLabro, 1904, 68; see Digera arvensis,
Lac, (ouréd on Odma Wodier, 1900,
101,
~——, chemustry of, 1901, 294.
~—, cffect of cultivation on Schleichera
trijuga, 1903, 6
, Revenue  from,
1001, 271, R
——, medicinal, of Ceylon, 1901, 211,
——, on Schleichera trijuga, “1g0s, 1.
~——, preparation of, 1901, 277, 325,
———, seed, 1901, 187, 225, 277, 278,
280, 266 ; see Seed-lac.
_— she?-,

1got, 185, 186, 187,
190, 282, 283, 296, 298; sec
Shellac.

=-——, State monopoly in, 1901, 230.

——: sl\ick-, 587,P17;, 196? ser "Sticke
ac,

——, thefts of, 1901, 323, 326, 275,

—, trade names of, 1901, 220, 234,

235,
—— tree, 1905, 2; ez Schleichera
injuga.
——, uses of, 1g01, 306.
——, vanation with food, Igo1, 220,
234, 243.
Laceaic atid, 1903, 300,
Laccine, 1901, 294,
Lac-cultivation,  conditions necessary
for, 1901, 246.
in Assam, 1901, 228,
—m~-dye, 1901, 320; ste Lakhi.,
———-, & substtate for Cochineal,
1901, 287,
~———, as a cosmetic, 1901,]290
307 - -

* oot
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Lac-dye, boiled before use, 1901, 291,
292, 293.

———-, chemistry of, 1901, 300, -

——, extir;aclion of, in Bengal, 1go1,

288.
———, fall of price of, 1901, 291,
—— -, for colouring shawls, 1901,

239.
———-, from palas, 1901, 220,
e, liquor a5 a manure, 1901, 305
v, l0ss of market for, 1901, 278.
-, separation of, 1901, 277, 289,
300,
-~—~——-, statistics of import into Great

Britan, 1814-1826, 1901, 188,

-, stanstics of trade, 1868-
1900, 1901, 186.
wm——rv, used by tanners, 1901, 239,

—~—- dyeing, 1901, 291, 292, 293,

301,
Lac-factories in Bengal, 1901, 224, 290,
North-West Provinces,
1901, 292.
-—, Native, Igo1, 277.
—, pumber of, in Indig, 1901,
286.

——n

e, with steam power, 1gor,
285,
——, harvest, season of, in Assam, rgo1,
229, 232.
e, in Bengal, 1901, 218,

222, 225,
s, in Burma, 1901, z69

Lac-insect described by Carter, 1901,
: b Ravh QL
1gor, 196, 4 -
e, destruction of, rgor, 205,
269, 275
—~—r-me——, dispersal “of, agents in,

1901, 195.

——-e——, disttibution 1n India, 1901,
216, .\

~——emem—-, impregnation of Iemale,
Igor, 194, 203.

--, preference of certain food
trees  may indicate
more than ane species,
1901, 192, 216,

smenas—e, proportion of sexes, 1got,
204, 205,
=——nmm— -, reproduction, 1901, 194,
-, Structure of, 1901, 200,
-, swarming of, 1901, 197,
199-

wermm—m males, 1901,
194

-, periods of, 1901,

193, 194, 207; 219, 260,

e, tmansplantation of, 1goI,

195, 218, 222,

s mm—— by nature, 1901, 224,

244,

in Assam, 1901, 232.

e Central Provinces,
1901, 240, 243

, in Central P
1901, 240
e, in ~ North-West  Pro-
vinces, 1901, 233, 239+
e, in Panjdb, 1901, 260,

261,

, in Sind, 1901, 263.

, 1 Sontal  Parganas,
1901, 222,

~——e——, yield per tree, 1901,

21q.
e, of o bdbul tree, 1go1,

~——arme—— of 3 danyan, 1901, 264.

— of a der, 1go1, 264,

e of 3 dusam tree, 1901,
240, 242,

of 8 palas tree, 1got,
242,

of a sirus, 1901, 264,

of Cajanws indicus,
1901, 233.

Lac-insect, 1901, xgc:. 3

s described, 1901, 202,

o

i North-West, 1go1,
3.

238.
~——— in Sind, 1901, 263.
~=-Jake, see Lac-dye.
-—Jarva described, 1901, 193,
~———--, habits of, 1901, 225.
«—~—n.-, mortality of, 1901, 19, 203, 204,
e, weak if reated on soft wooded
trees, 1901, 243,
~——-leaf, 1901, 324, 337.
~——-manufacture, 1go, 239.
s~———e—— 1 Bengal, 1901, 289,
~——s—m—r—— in Burma, 1901, 267.
——em—e——, pracess of meliing,
1901, 280, 28y, 286,
“m— mats, 1901, 336.
“— on ddéul, 1902, 73.
Lace, Mr. J. H., 1904, 205.
Lafhryma-Jobs, 1904, 202; se¢ Coix
Lecryma-Jobi.
Lacqua? ared wood, 1901, 184,
Lacquer, 1501, 308,
Lacree? a red wood, 1901, 184,

Lac-resin, formation of, 1901, 193.
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Lacryma-Jobi, 1904, 202, 213, 213,
) 9zx6. 2173 see Coix
Lacryma-Jobi.

Paludosa, 1904, 194; sce
Coix gigantea.

Lactose in milk, 1600, 196-200.

Lac-toys, 1901, 323.

~—-trade in 1896, 1901, 182.

, coastwise, 1901, 189,

-, growth of, with United States,

1901, 188.
————, method of selling, 1601, 218,
223, 283
, middlemen

in, 1go1, 23t,

241, i

———--, prices  Tealised, 1901, 237,
269.

o, resenne stock  on  London

market, 1887-1892, 1901,
1g0.

,salt as a means of barter,
1991, 21g.

.-—= turnery, 1go1, 308.

—, apparatus for, 1901, 319
-— ware, 190T, 308.

- —--Wax, 1901, 305.

Laddkh, yew as a tea sobstitute in,

1902, 56.

Laddoos, balls prepared from parched
Carlhamus seed and dried makua
flowers, 1904, 172.

Lagenarna vulgans, for charcoal, 1901,

338.
Lagerstreemia  Flos-reginz as a tan,
1902, 43.
5 use of um
ber, 1901, 346
lanceolata as a tan, 1902,

43.

parviflora, a food of lac,
1901, 212,

asatan, 190z,

43.
Lagheme, 1902, 130; see Haloxylon
recurvam,
Lagrima de Job, 1904, 19t , see Coix sp.
ZLaki, 1905, 99, 100; see Sorghum vul-

gare,

——, insect pest of Carthamus tincto-
s, 1904, xgl.

Lahiris, rgor, 284 ; sec Lakharis,

Lahore lac ware, 1901, 319,

Lahuswa, 1904, 68 ; sec Digera arven-

818,
Lahuswali, 1904, 68 ; e Digera arven-
sis, ¢

Laj:'u&rd:', 1901, 338 ; sec Lajward.

183
ZLajoni, 1902, 154 ; sz¢ Mimosa pudica.
Lafward; 1901, 319, 333.
«Lake" derived from Lac, 1901, 182.
Lakk, 1901, 365, 366; 1905, 100; see
thyrus sativus.
——-, analysis of, 1903, 173;
thyrus sativas.
dana, 1901, 260 ; see seed-lac.
Lakharis, 1901, 333 ; see Lairis.
Lakheries, men who  paint  with
coloured lac {?), 1900, 102,
Lakhi, 1901, 325, 327 ; see Lac-dye.
Lakkiya, 1902, 132; se¢ Borax or
Sodium Boborate.
ZLakor laka, 1901, 220 ; see lac-insect,
Lakshatary, 1go1, 18B1; see Butea
frondosa,
Lél, 1ed, or ehranga, produced with
Saffiower, 1904, 165; see Car-
thamus.
—— bethi, 1904, 67; see Chenopodium
album.
~-~champa-nativa, 1904, 64;
Amarantus polygamus.
Ldle-modb-bdrs, 1904, 33; see Shorea
robusta,

Lalgunp, 1905, 100; see Sorghum vul-
re.

see

see

Lalinfra, 1904, 68; sec Digera arvensis,

Lalka Tora, 1901, 112; sce Brassica
campestns, var, Sarson.

Lal(-jMazr, 1902, 79; se¢ Acacia Sun-

.

Lu{h‘ Tori, 1901, 114; see Brassica
juncea.

Lal-murga, 1904, 67; see Celosia cnis
tata

Lal-murghka, 1904, 67; see Celosia

chstata
Lal naya rang, pigment for lac turnery,
1901, 340.
Ldl sdg, 1904, 63; see Amarantus
gangeticuts,

Lalra, 1904, 63 ; see Digera atvensis,

Zalru, 1904, 63 ; sec Amarantus gan-
geticus.

Lamai, 1904, 78 ; see Apis florea.

Laman, 1gog, 70; see Salsola feetida,

Lamams, tube of Dhérwar, collectors
of honey and wax, 1904, 92 gee
Apis sp.

Lama-paw, 1902, 154; se¢ Sonneratiz
acida,
b

ht, District M
. o 'y 1?05,
ambs quarters, 1904, 67; see C)
podin‘xlm alburn.9 73 st¢ Cheng.
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Lampblack, 1901, 310, 314, 319, 322,
326, 338, 340, 341; see Kujal.
Zana, 1904, 69; sec Haloxylon salicor-
nicum.

Ldna, 1902, 1351 ; see Salsols feetida,

Lancaster, Mr. P, §,, 1900, 53, 59, 66.

Landerer, M., 1902, 156,

Lang, 1901, 365, 366; see Lathyrus

sativus,

-, analysis of, 1903, 1733 see Lathy.
Tus sativos,

Langli, 1904, 214, 215; see Coix
Lacryma-Jobi, var, monilifer,

Lani, 1002, 132; 1904, 71; f2¢ Suzda
maritima.

Lant, 1905, 853 see Sorghom vulgare

Lanza, M., 1902, 156.

Larboma, 1904, 69; se¢ Polygonum
glabrum,

Larch as a tan, 1902, g, 12,

Larix enropza as a tan, 190z, 12.

Larkspur and monk’s.hood aconite as
garden plants, 1902, 99

Lasmiosiphon bark and that of Aquilaria
Agaliocha compared, 1904, 10.

Lasson, 1905, 50; see Maliotus philip-
pinenss.

Lasura, 1901, 211; see Cordia Myza,

Léta-mdh-mih, 1993, t27 ; see Phasea.
lus Mungo, var, radiatus.

Laterite, sron-bearing, analyses, 1904,

20,
Lathyros sativus, 1905, 100
, anafysis  of
1901, 366.
e, of grain, 1901, 366,
———e e, Bhuis, avETAgE COMPO-
sitton  of, 1403,
155, $73.

et cOmpoOSition  of the
grain, 1903, (52,
T

bhusa,

et cultvation in Assam,
1903, 125, 132, I35.

Lathan, Latkkan, 1903, 177} sce Bixa
Orellana.

Latura, 1995, 99, 1033 se¢ Sorghum
vulgare

ZLauhe, 1904, 3; see Aquilaria Agal-
locha,

Lannea pinnatifida, an Indian sand-
binder, 1901, b9,

Lavric acid in Macassar oil, 2905, 8.

Law, Mr. J. 5., 1903, 199.

+—-=, Somner & Co., Messrs., tgot, 8,

Lawrence, Mr. 11, S, 1904, 201,

{NbEX,

Lawrence, Sir W. R, 1901, 99 1902,

92, 93
Lawrie, gl}. 1., 1900, 55, 590, 66.
Lawson, Mr. ., 1904, 182, 183.
Lawsonia alba, 1901, 200.

Lay, Mr. C. E., 1904, 17.

Lagswardi, 1901, 328 see Lsé'wnrd.

Leaf-mould manure, 1900, 26, 28,

Leather, Dr. J. W, 1900, 15, 3953
1901, 33, 349, 392 420,
424, 428, 445; 1002, 7,
13, 22, 31, 37,38, 39
41, 44, 54, 56, b5, 84
85, 111, 12L; 1993, 37,
140, 146, 147, 218, 220,
221, 224, 233; 1994,
131, 227,

[ s —, analysis of samples of

rubbers, 1903, 233.

, on agricultural valte
of city sewage in India,
1%1013' 37, 5

tion of Indian food Erains
and fodder, rgor, 349;

1903, 147.
on of

Indan  Cows' and
Buffaloes’ milk, 1900,
1

95.

,on pepper parden
soils, 1901, 39

Leather dyed with lac, 1901, 294, 302.

- tanning 10 Europe, 190z, §

Le Blanc, Mr., 190z, 109, 115, 116,
127, 135,

Lecherd mdk,
Catjang.

Lecythis, 150y, 120

Ledau-kyeik, 1904, 195, 198; see Coix
gigantea,

Lee, Mr, 1904, 6. -

~~—, Mr. W, A,, 1901, 135.

Lees, Mr. T. H., 1605, 79.

Lekef, 1904, 763 see Apis indica. -

Leigh, Col. H. P, P, 1902, 100,

Le-kyeik, 1904, 214, 2163 3e¢ Coix
Lacryma-Jobi, par. monilifer.

ZLelin, 1903, 1013 see bees'.wax, also

Apis sp.

Lelka, 1604, 28; see Ficus glomerata,

Le Maout and Decaisne, 1900, 186,

Lendya, 1601, 312, 3523 see Lagers-
treemia parviflora.

Lenuos, Mr., 1903, 11,

1903, 1263 ser Vigna

Lens esculenta, analysis of grain,
1901, 366, .
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Lens esculenta. composition  of the
grain, 1923, 152, 173.
——————, cultivation in Assam,
1023, 135, 134,
Lentil, ?:e Lens escolenta. .
Teonard's Formola in milk anslysis,
1990, 146,
Lesser Cardamom, 1900,
Elettzria Cardamomum.
Lesud sd3, 1903, 68 ; see Digera arven-

1073 fee

sis.

Le Sueur, Mr. H R, 1921, 407, 408.

Lesica, 190y, 68 see Digera arvensis.

Lelpan, 1923, 75; sce Bombax mala.
baricum

Leobe, Dr., 1903, 63.

——e E. G, Jr., 1973, 62,

Levinge, Mr. E, V,, LCS., 1924, 185.

Lewkowitsch, Dr. J., 1901, 308, 4i0;

1904, 15. 17

-————, constants
European Bees'-waz, 1954 102
Lhkacu, 1993, 66 ; see Calhg poly-

of

185

Limestone, nodular, 1901, 43§; 2
Rankar,
Lime-water, used in making lac, 1901,

289,
Undcr? (Tulia), tolersnce of salinity of,

1901, 54, ¢
l.inu?holcn, J. H. van, 1got, 182, 266;
1904, 6, 7; 1995, 88,
Linseed, 1920, 14.
——— an adulterant of mustard seed,
1921, 118,
——-, analisis of, 1003, 153, 174}
s¢e Linum usitatissimom,
- cake, price of, 1903, 223 se¢
Linum usitatissimum,
Linum trinerviom, 1903, 1743
Linum usitatissimum,
—— usitatissimum, fibre, sr¢ Flax.
, analysis  of grain,
- 1901, 367,
——————-——,aml{sis of linseed __
cake, 1903, 223.

1€t

gonoudes.
Lichens on Tea Bushes, 1923, 27.
Licki, 191,212 ; se¢ Nephel Lutchy,

, average composie
tion of seed, 1923, 153, 174.

Life-psnivds of West Indian moh-
borer, 1979, 222.

Ligoum aloes, 1904, 2; see  Aquilaria
Agallocha

Ligustram Roxburghii as a tan, 1902,

47,
Liljakri, 1901, 1oo; sez Geranium
Wallichianum.
Lima bean, 1903, r126; 1905, 11;
see Phaseolus lunatus

3

Liotard, Mr. L., tgo1, 184, 303.
Liqudambar Alingia, 1904, 116 ; see
Altingle excelsa.
——e-—— Altingiana or Rasamals,
1904, 119,
~——e—— orientnlis, the tree which

affords the Storax of
European Commerce,
1904, 117,
styraciflua, American

storax or sweet gum tree, 1904, 117,
Liquor Ammonia, 1901, 100,
Linodend .

p of,
1905, 12, see Phaseolus
lunatus,
» chemical
1905,

135
lunatus.
Lime, 1900, 37.
-=—, 1902, 137; 3¢ Carbonate of
Lime.

of,
see Phaseolus

———, a5 manure, 1900, 8.

-—, deficiency of, in S, Arcot sails,
1609, 135,

-—=, from leaves of Terminalia tomen.|
tosa, 1g01, 40.

—_ !rum marble works, 1902, 138,

——, in process of nitrification, 1gos,

19,
——, supply of, in India, 1902, 139
—— vse of, In calico printing, Igoz,

141
Umestong and Masble, 1gos, 138,

N

1901, 54 ; 2
Tulip tree.
Lisboa, Dr. ]. C., 1900, 933 1904, 29;

1905, 84.

Lithagrostis Lacryma-Jobi, 1go4, 202
s¢¢ Corx Lacryma-Jobi,

Laithia, 1902, 107 ; s Alkalis,

Lithospermo, 1904, 201; see Coix
3 L’\cryma-‘]ebi. ' ’
Lithospermon, 104, 190, 303; g

. Coix Lacryma-Jobi,
Lithospermum Amboinicum, the Salee
Ul;n, 1904, 1943 g2
Coix gigantea,
e arundinaceum, 1904,
202 ; see Coix Lacry.
ma-Jobi,
indicum, 1904,
. 4z Coix Lacryma-Jobi.
Litazs Wightiana as 4 tan, 190z, 50,
——— zeylxmc& &% 4 fam, 19Q3, 50,

102;
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Lunak, 1902, 131; st Suzda fruticost.

Livache, Mr. A., 1901, 209.
Tiverpool Salt, 1900, 140, ey 15047 673 322 Chenopodiast
Lloyd, Mr. W, F,, 1502, 40, 53. - album.

Zunamafs or vitrous earth, 1905, 20‘16 .

ZLoa, 1904, 28 ; see Ficus glomerata,
Label, M. de, 1505, go.
Lodia, 1901, 361 séz Dolichos Lablab.
 analysie of, 1903, 166; e | Lula makawria, 1904,
Dolichos Lablab. arvensis, .
e, 1803, 198 5 s0¢ Vignal Lutki, 3904, 217, 2233 1% Cols
Catjang. Lacryma. Jobl, var. ma-yuen.
Locusts, 1903, 55. Zutnt, 1901, 10g; se¢ Brassica Napus,
, Cypras method for destroying var. dichotoma,
them, 1903, 75 e, analysis of, 1903, 153, 1605 ¢

Lunichs or saltpetre vsmrk;xs, 190€,lre
ZLu~stt, 1905, 89 3 tee Sorghum vaigare.
N S 68; see Digera

., proposed  ufilisation of, for Brassica Napus.
bird-foud, 1903, 77. Lycivm susopzum, 1900, 125 5
Locust fungus, 1903, 64, 82, 84. Lye, 1901, 3465 sec Tamariz orientalis.
Lodk, 1got, 278, 290, 293, 303; fer | Lyon, Dr, 1902, 37.
Syraploces racemase., ——, T. L., 1508, 150,

s bark, too®, 170, Lymwar, 1904, 75 see Apis dorsata,
Y.ohardags, lac in, rgo1, 224, 290, ~mmue, species of bee found in Assam,
-, dyeing ai, 1001, 307, 1904, 84 ; se¢ Apis dorsata,
Lokars, iron warkers, $900, 148, 157,
Loher, &, 1904, 214, 218,
Loki Sugar-cang, liability 1o disease of,

1ga1, 86, M
Lokkra, 1904, 73 3 sez Mehpona spp.
Lolhars, 1904, 68; see Digera arvensis | Mg, 1904, 1495 see Carthamus tine<

Lolum perenne, tolecance ot salinty tarius.
of, 1901, 48, -, 1905, 11 see Phaseclus lanatus,

temulentum, tolerance of sali- | Maberly, My, ], 1001, 98,
901, g

nity of, 1gox, 28 Macaranga as a tan, 190z, §2.

L.onars {metal-workersy, 1904, 1013 se¢ denticniata, 1900, 70.

Bees-wax, also Apis sp - gummsflua, 1 900’ 20.
Lonéicz{m beetle, . 1902, 64; ver - indica, 1900, 6, ’7: "

celosterna spinata, - s S
Lotanthus fongifioras as 3 tan, 1goz, Ro;(b “;f}’”' gum, 1500, 69,

30, - ot
Yaretz, M{] . ~9as, 63. . Tanarius, Lgool, 29
Lotus arabicus, patson of, 1905, 13, o
Loughbridge, Mr. R. A., zggx,s 4,? MeCann, Dr. H,, ‘9?‘- 184, 302,
mush!;t,cxigfc, 11{“"' 1902, 115, 125, 289 on lacin Bengal, 1901,
Lous, . H., an won-oses, 3 o oo
Loureiro, e&:)y‘ wiiter, 1904, Qg.l ,;990 M—Lcass?“ml, L%;‘;D}yx'llf 1996, 4,

195 £33 | MeClelland, D . dog 4.
Zows, 1004, 28 ; ter Figus gl eClelland, Dr. §, 904, 199, 204,
Lowe, Mr. R. L, 1904, 205. glomerata, M“Sf:’:;Cg ank, 1903, 50, §3, 54; see
m\;ré? Mr. A E, 1900, 187; rgor, chgomn: Dr. D, 1., 1904, 12,
Luceroe, amalysis of, 1903, 136, 17 Mncsg;'eggn Nr. 1. D, 1990, 35, 53, 61,

ae Mednca‘gu gativa,’ 4 Mach :; la;/i sl;nif .
e miantred with sewage, 1903, Sino, 1901 Y sel ased in collection of

€3, ! > V2 J9OL, 301,

Iiuf:a !:Eﬂ?ﬁaea. gw:. 10, ”";‘,ﬁ};n‘ﬁ"‘» 707 s2¢ Polygonum
ukrabo, 1603, 813 o
L Rm;wc‘lgﬂpnoﬁ,m s Hydnocupus 1””{:”!"’ 1991, 130; sec Anthrocaemum
um takdif, agos, tr; see Ph 4
tanatus, i pecolus § Machuean, 1955, 505 a4 Mallowss

A




INDEX,

Alzckufare, 1908, 1015 3¢ Bees™-wax,
also Apis sp.

Alachyr, 1903, 130 2ee Asthrocnemum
indicam,

Macksy, 1902, 35,363 se¢ Hunt and
Mackag, Messts,”

McKee, Mr. J. A, 1901, 184, 241, 245,

271,

~————, on Jac in 1873, tgot,

206.
Mackenzie, Mr. F. F., 1909, 55,
, ot Rajpar Estate,
Cachar, 1901, 207, 285.
McReown, Mr. G. M., 1901, 7.
Maclachklan, Mr. D C,, 1901, 31.
MecLean, Mr. P, 1901, 31,
Macmillan, Mr. 1. F., 1904, 126.
Macowan, Prof. P., 1501, %8
McRae, Lieut-Colonel J. G, 1903, 73.
Madal, znslysis of, 1903, 155, 163 ; sce
‘Eleusine Coracana.
Madanaganti, 1904, 635 see Alterngn-
thera sessilis.
Madden, Mr., 1992, 63.
Madras Bulletin, No. 37, reprint, 1900,
1.
———, Casuzrina as a dyein, 1902, 54.
=, lac turnery 10, 1901, 343
~———, pigments used in, 1901, 342,
Magduvars, forest tnbe 1in South Coim-
batore, who collect honey and wax,
1994, 96 ; sce Apis sp.
Maghi, avalysis of, 1903,
Brassica Napus.
Magu, 1903, 127, 120, 132; sez Phae
scolus Mungo, oar radiatus,
Magu-mdh, 1903, 127, 131, 132, 133,
134 ; sz Phaseolns Mungo
Afgh = pulse, 1903, 126 (footnote),
BMakal, 1904, 75 ; see Apis dorsata,
Dakarose, honey-praductng bee of
Chindwara, 1904, 86; sez Apis sp.
Mahars, tribe of the Sholapur division,
collectors of honey, 1904, 91 ; ser
Apis sp.
Malook, 1204, 75 ; see Apis dorsata.
Mahratwada cattle, 1900, 219,
Mahua, 1901, 458 1904, 34, 35; tee
Bassia latifolia,
Nlakwa, 1900, 85, 86; 1902, 46; see
Bassia latifolia,
—— flowers, dried, eaten with
parched seed of Carth

160; see

187
Mail of scum in saltpetre making, 1905,

A[a?nsé;,‘ 1904, 101; sr¢ DBeesswax,
also Apis sK.

MaingayrDr, A. C., 1908, 133, 136

Maitang, 1§02, 184 1e¢ Trevesia psal-

mata. )
Matthei, design in Afddi wax clath,
1901, 401.

Maize, 1900, 218, 223; 1901, 438;
1903, 156, 192} 1904, 433
see Zea Mays,

——-, fails on alkali lands, 1901, 48,

——, rotation crop with sugar, 1603,

2533 ste Zea Mays, X

Alaj kalam, 1903, 28 se¢ Bick kalam,

Bajera, sugar-cane borer, 1920, 224.

Majit, 190%, 9q ; s Geranlum nepalense,

JMakai, analysis of, 1903, 192; Jee

Zea Mays.
Afakaukfive, 1904, 217, 232, 223 ; sc¢
Coix Lacryma-Jobi, par. ma-yuen.
Makhjan-et-Adwiya, 1995, 71.
Makks, analysis of, 1903, 192; see
Zes Mays,
Maklai, 1902, 75 ; se¢ Acacig Senegal,
Aaklwe-yan, 1904, 210, 212; see Coix
Lacryma-Jobi, rar. stenocarpa,
Malabar kino, 1900, 41, 42, 43, 71, 73 ;
1901, 377.

Mala tens, 1904, 75 5 sce Apis dorsata,

Naiaka, 1902, 43 ; see Psidtum Guajava.

Malamma, 1q01, 284; ser Molumma.

Male bamboo, 1900, 185 ; se¢ Dendro-

calamus strictus;

Mals, 1908, 3B, 40, 42, 43, 48, 51;

se¢ Elensme mgyptiaca.

» analysis of the grain, 1904, 47;

pinensis, =
Mallet, Mr. F R,, 1904, 20, 21.
Mallotus philippinensis, 1905, 49.
— -, 28 3 1an, 190z, §2.
=, dyc occasionally usec
as substitute  for
that of Bixa Orel-
lana, 1504, 184.
—————ser———, fUtel, 1905, 69.
———————, steds, analysis of,

1904,
172 sec Bassia latifolia,
Maida-darakht, 1904, 126; sz Mani-

ot
Maiden, Mr. J. H,, 1900, 733 1901, 54,

1905, 70
, seeds, medicinal,
1905, 70.
—————————, timber, 1905, 69, 7¢
yield of “kamala,

1995, 57, 58,
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Malmandl, 1904, 49; se Indigofera
glandulosa.

Malpighi, early botanist, 1901, 171,

Malwa cattle, 1900, 217, 218.

Malwi cows, 1900, 218, -
Mam-i-ran, 1901, 102; ses Geranium
Wallichianum.~

Man, Mr. E. H,, 1900, 57, 61, 62,
Manaksila, 1902, 104 ; sec Realgar.
Manasa, 1dols made of sola-pith, 1902,

151,

Manasseh, Messrs. S., & Co., shippers
and dealers in bees-wax, 1904, 83.

Manchi, 1904, 38, 48; se¢ Eleumne
®gypiiaca.

Manchtsly, partly d d bee of
Kashmur, 1904, 89 ; see Apis sp.

Mandalay, artifictal flower sprays of
sola-pith from, 1902, 151.

Mandap, a shelter for cardamom
seedlings, 1900, 109.

Mandar, 1901, 136;" see Erythrina
indica.

Mandaria  Sugar-cane,
disease of, 1901, 76,

Mandarnak, sugar-cane borer, 1900,

liability  to

224,

Mand salt, 1900, 134, 138.

Mandipcca, esculent root of Manihot
ullissima, 1904, 123,

Mandua, 1901, 463 see Eleusine
Coracana.

Mandwa, 1901, 423; ser Eleusine
Coracana.

Manebki, 1904, 38, 42, 43 ; ¢ Elevsine
=gyptiaca.

AManeria Sugar-cane,  lisbility to

disease of, 1901, B3,
Mangel-wurzel, ~ tolerance of salinity
of, 1901, 50,
Mangifera indica, & food of lac, 1901,
212,
» 45 A tan, 1903, 31,
m———————, 0ne of the trees
gefemd by the
N il Bee, Apis
dorsata, 1904, 75.
» planted on usar land,
1901, 458,
» use of umber, 1901,

346,
Manglasar or Macassar, 1905, 4.
Mango, tg01, 212, 346, 458;
Mangifera indica,
~——— s aan, 1902, 21,
——— vatiety Sagar-cane, liability to
disease of, 1901, 78, 83.

22¢

INDEX.

Mangosteen as a tan, 1902, 14,
Mangrove as a tan, 190z, 9, 31.
, white, as'a tan, 1902, 48;
s¢e Avicennia .officinalis,
Mangs, tribe of Sholapur,Acolleclnrs of
honey, 1904, 91 ; sez Apis sp.
lllamba,),esgu\engt Toot gi Manihot
utilissima, 1904, 123.
Manihot utilissima, xgoo,“xﬁl_.
s

to East,

1904, 123
, the  tapioca plant,
1904, 123, 126, 127,
Manipur tea plant, 1903, 8, 13; s
Camellia Thea.
Manjikila purugu, sugar-cane borer,
1900, 224.
Manjit, 1901, 99;
riepalense.
Manjii Farm, manurial experiments
at, 'ID9°3, 46, 50, 53, 54.
Mann, Dr. Harold H., 1903, t, 17.
Manna, Briangan, 1900, 18g.
———, European, 1900, 189.

, of the desert, 1900, 188,
———, secreted on the leaves of
Salsola feetida, 1904, 70.

Mannas, various, 1900, 188.

Mansil, 1902, 104; see Realgar,

Manson, Mr. C. F., 1gor, 192,

. on lac in

190t, 220.

, Mr. F. B,, 1902, 16; 1904, 118,

Afantras of Brahming and Goshais
written on the bark of sack tree,

—

see  Geranium

1881,

1904, 10.
Manual power tillage implements,

1900, 201.
Manupendalum, 1904, 1265 se¢
Msuhot,
Manure, 1900, 5. 6, 9, 16, 24, 26, 33,
34, 65.
~———, 1002, 111; ¢ Catbonate of
otash. M
——-, farmyard, 1903, §3.
-, piger  and  safflower cake,

1993, 53, 54.
— - for g)oum crop, 1903, 99,
110.

v, stable, for reclamation of nsar
land, 1901, 445.

Mapuores used in  Kanara  spice

gardens, 1900, 26, 108,
Manuring of tea plant in relation to
pruning, 1903, 13, 14, 27,
Mara, 1903, 63 ; see Acacia Suma.
Aara-chini, 1924, 1365 5ce Manibot,
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Maral, an insect pest, 1905, 101.
Mara talli Kilangu, 1904, 126 ; see
Manihot.
Mara-yuppu, 1902, 109 ; see Carbonate
of Potassinm,
Maranta, manufacture of starch from,
1904, 135 ; *¢¢ also Manihot.
Marara lac ware, 1901, 310, 312,
Marble caners, ~apprenticeship of,
1902, 144,
~———, cenires of supply of, in India,
1902, 138,
~———, sources of, in India, 1922, 144.
Marbles, of variegated colours, 1gor,

Marsczadieu, Mr, 1902, 132.

Marco Polo, traveller, 1905, 88

Marge-mésh, 1902, 103; see Arcenons
Anhydride.

Margosa oil, with the powdered bark
of Odira Wodier for ulcers, 1900,
179; see Melia Azadirachta.

Marguant, Mr C, 1go1, 294.

Mari, 1904, 25 ; see Ficus bengalensis.

——, 1904, 28; ser Ficus glomerata,

Maries, Mr. C, 1900, 52, 56, 58, 61,
653 1904, 196,

Marka, 1903, 993 sze Phytophthora.

Marlweir, 1954, 195, 198, see Coix

gigantea,
Marmaria, 1903, 99; see Phytophthora,
Mdrnd, eatthen” vessel used m

preparingtagar-attar, 1904, 7.
Marot Cattle, 1goo, 211, 212,
Marquart, Mr. L C,, 1904, 118,

Marra, 1903, 150; see Eleusme
Coracana

Mdrsa, 1904, 64; see Amarantus
mangostanus,

Marsden, Mr. W., 1g02, 105,
Marsdenta tenacissima, course of bast
fibres, 1904, 114,

, fibre, 1904, 111,

113,
———————, fibre, chemical exami-
nation of, 1904,

112,
—————~——, fibre, Santsli method
of preparing, 1904
114,
1
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Marua, 1901, 362; see Eleusine
Coracana,

Marwar Cattle, 1900, 210,

Marwara lac ware, 1901, 314,

Mdsh, 1901, 37¢; see Phaseolus

radiatus,

——-, analysis of, 1903, 183; se
Phaseolus Mun%o.

Mdskd, Indian jeweller's weight, 1903,

126,

Maskkaldi, 1903, 327; see Phaseolus
Mungo, var. radiatus,

Mashona and gum, 1900, 74,

Maskelyne, Mr. N. 8., 1904, 15,

Meson, Dr. F,, 1901, 267, 268; 1904,
4, 16, 11y, 223,

Nassee, Mr, George, 1901, 73, 159;

1605, 94

Masters, Mr, J. W, 1904, to, z05.

Masur, 1901, 366; see Lens esculenta,

, analysis of, 1903, 173 ; se¢ Lens
esculenta,

AMashur-méh, 1903, 121, 134; s¢¢ Lens
esculenta,

Maswai, 1902, 75 ; see Acacia Senegal.

Mala, the goddess, 1900, 214.

Maiala, 1904, 63; see Amarantus
gangeticus.

Malar, 1903, 134 ; see Pisum arvense.

- bara, analycis of, 1903, 184;

see Pisum sativem,

———-- mdk, 1903, 125, 134 ; sez Pisum
arvense,

Blark, 1904, 63 ; see Amarantus gangeti-

s,

cus,

Mathiolus, P. A,, 1903, 87,

Mathld) 1904, 63; see
gangeticls,

Milhnd, broad chisel used by lac
turpers, 1901, 321.

atf kalas, analysis of, 1903, 1815 see
Phaseolus acomtifolius,

Mdti-mdh, 1903, 125, 126, 127, 128,
129, 130, 131, 132, 133, 135; Igos,
9; sez Phaseolus Muggso, z?a:.
radiatus,

MMatseree, a tesidue  in saltpetre-mak-
irg, 1905, 35. -

Mats of sola-pith, 1992, 152,

Matfl 1901, 345 see” Terminalia

Amarantus

, fibre, in
London market, 1904, 112,
Mmgall, Mr. J. G. F,, 1gor, 381, 382,
357
Martin, Mr. E. P,, on iron-ores, 1901,

19,
Martws, C. F. P, ven, 1903, 90,

Mattiar, rtesidunm in saltpeue-mak.‘
ing, 1908, 44. .
Mattiarer, 2 deposit in saltpetre-mak.
N ing, 'II“)OSy 44.
aun ea, 1902, 50; see it
arborea, oo ' Osyis
8
~ "
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Maur, marriage crowns of Behar, 1902,

151,

Mawadi agar, 3904, 5; see Aquilaria

Agallocha.

,wood  of
Apallocha, 1904, 5.

Mawal, 1904, 67; see Celosia cristata.

Maxwell, Dr, W., 1904, 133; rgos, 109

Mazwell-Lefroy, Mr. 3, on moth-
borer in sugar-cane, 1goo, 221,
222, 223, 224, 226,

May, 1903, 2; see Schleichera trjuga.

Mayal, 1904, 65F;.rze Basella alba,

Mayes, Mr, H. F., rg03, 78.

AMay1, 1908, 2 ; see Schieichera trijuga,

Mezait, 1got, g99; se¢  Geranmm
nepalense.

MMazoia, mesh of fishing net, 1905, 119,

Meah Ali, 1901, 140,

Meches, their method of dyefng silk,
1901, 304.

Mechheta-sag, 1904, 70; see Polygonum
plebeium,

Mecke, Dr, 1gor, 123,

AMedi, 1904, 2B} see Ficus glomerata.

Medicago sativa, analysis  of green
fodder, 1901, 367

, composition of green
fodder, 1903, 156,

Aquilaria

—

174, '
-—-.6p!ammg of, on alkali
lands, 1g01, 46,

Medici: as, of G

INDEX,

Melifotus aibs, seed in oil-cake, 1901,
117,
e, tolerance of salinily of,

1991, 49, !
~—— indica, tolerance of salinity
of, 1903, 49.

s parviflora, composition  of
green fodder, 1903, 156, 175,

Melipona laviceps, 1904, 8o,

e rificornis, 1904, 80.

(Trigona) spp., 1904, 79, 800

Mellica, 1908, 87; see  Soighum
vulgare,
Méllugd, 1904, 101 ; see Bees™war, also

pis sp.
Mena, 1904, 101 ; see Bees-wax, akso

pis sp.

Blendu kbolai, roor, 2183 ree Cajanus

mdicus.

Aenon, M. R. Ry. C. Krishna, 1900, 6.

Mercury, Sulphide of, in making paper,

1gag, 1o

Meric arak, 1904, y0; see Polygonum

plebeium,

Dlesokoshi, 1905, 90}

vulgare, .

JMesta paf, 1903, 243; see Hibiscus

eannabinus,

Mesua fesren, a tree with which is often
assocnated Altingia
excelsa, 1904, 116,

-— a8 4 tan, 190, 14,

o use of timter, rgor, 346.

Serghum

see

\Va!hcl’ﬁsn‘um, 1901, toz
Medlicott, Mr. H B, rgox, 420, s21;
1oz, 118, 119, 12z, 123, 139,

140,
Megass, sugar extracted from, by
diffusion, 1903, 193.
ne——een, Value of, as fuel, 1903, 212}
se¢ Sugar,
, waste of, sugar left in, 1903,

209,
Ajkurt, 1901, 218; 22 Morus macas-
sanensis.
Melanconum Sacehard, 1go1, 3.
Melanocenchris Ropleans, an Indian
sand-binder, 1901, 6.
Melanorrheea nsitata, 1991, 267,
DMelegua, 1905, By ; see Sorghum wulpare,
Melezitose, a kind of sugar, 1900, 188.
Melia Azadirachta, planted “on wsar
land, 1901, 458.
trial of, “on usar
land, 1901, 455,
s Azedanch, use of timber, 1901,
346,

Aethar, 1904, 69 ; see Haloxglon sali-
<orntcurm,

Mexican Poppy, 1905, 19} s Arge-

- tine mexicana.

Meyers Bros, & Co., Messrs, shippers
and dealers in Bees-wax, 1903, 83,

Mezeseon bark and that of Aquilaris
Agallocha compared, 1904, 10,

Mezhuka, 1903, 501 ; see Bees'-wax, also

IS 5P B
Mhars, willage tribe  of Belgaum,
collectors of honey, 1904, 92; s2¢

Apls sp.
Mian Jan, worker in lac turnesy, 1901,
315
Mics, clear “ruby” of Behar, 1900,
20,
~~ home prices, 19c0, 21,
—_— Miner?n * Indian Agricufturist,”
remaths by Prof. Dunstan,
1900, 229.
~—— report on samples from Jaipur,

1900, 20, .
——— trede requirements, 1900, 21,
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Middlemiss, Mr, C. S., 1902, 143, 146.
Midnapur, diseases of sugar-cane at,

191

Mimotannic acid, 1903, 25.
Mimusops Elengi as 2 tan, 190z, 46.
hexandra as a tan, 190z,

46,
indica, use of timber, 1gor,

344, 346.
- Kauki, use of timber, 1gorx,
344, 346.
- littoralis as a tan, 190z, 46.
AMin, 1904, 101; sc¢ Bees-wax, also

Minchin Bros,, Messts, 1gos, 113,

-, Mr, F, J. V., 1903, 193, 212,

Mineral matter in milk, rgoo, 196-
200,

- malter, definition of, in anas

Iytical tables, 1903, 149,

1901, 82, go.
Mikirs, non-Hindu tribe, 1903, 126,
Mildew, a dition of "ground-nut,
1900, 8.
Afilium Indicum, 1905, 87; see Sor-
ghum vulgare.
———of Pliny, 1905, 86; see Sor-
ghum vulgare.
——— Sabaeum, 1905, 87; se¢ Sor- Apis sp.
ghum vulgare,
———- Saburrum, 1gos, 87; sez Sor-
ghum vulgare,
———- Saracenicum, 1go5, 87; see
Sorghum vulgare
——— Solis, 1904, 20z; se¢ Coix
Lacryma-Jobi,

Milk, composition of, 1900, tg5.
———- of English cows, 1900, 196, 197.
= Indian buffaloes, 1900, 195,
197, 199
——————- €OWS, 1900, 105-200.
+——~, yield of Bikaner = and ~ Sindhu
COWS, 1900, 211,
————-— Kotah and Jaipur cows,
1900, 213, 215,
—-— Marot and Sawal cows,
1900, 212,
Nagore and Sanchore
€aws, 14ao, 209, 210.
—— “Rath” “cows, 1900,

216,
-—— Telgana and Mahrat-
wada cows, 1900, 214,
Miller, Mr. C. ], 1904, 204.
———, Mr, Philip, 1904, 191. *
Millet, Indjan or Great, “1903, 157;
s2¢ Andropogon Sorghum.
~—-, Italian, 1903, 187; sez Setaria
italica.
Mllet-& Afrigue, 1905, 87; see Sor-
ghum vulgare.
Millingtonia hortensis, use of timber,
1901, 346.
Milo maize, 1gos, 85; see Sorghum
vulgare,
Milward, Mr, R. C, 1908, 59.
Mim, 1904, 203; sze Coix

“Lacryma-

i
Mimosa cinerea, a food of lac, rgor,
196, 197.

~—-— cotinda, 1901, 197,

-~——, Natal, as a tan, 190z, 9.

—=—- pudica a3 a tan, 1902, 28,

———-——, 1902, 154; s¢¢ Sola
substitutes,

9
Minniken, Mr. G, G., LF.S., 1902, 96,
97.
Qinum, 1904, 101 ; see Bees-wax, also

Aps sp
Miquel, F. A. W,, 1904, 116.
AMirt-mdk, 1903, 136} see
indicus.
Mirzapur, lac at, 1901, 233.
Atisalak-dar, 1901, 325,
Qisri, 1904, 79 see Melipona spp
—- jlga, 1904, 79; se¢ Melipona

Cajanus

. Spp

Mistletoe as a tan, 1902, 50.

Mitchell, Mr,, 1904, 15.

Bhitha, 1902, 99; sez Aconitum  ferox,

var, atrox,
——-- bk, 1902, 95; se¢ Aconitum
ferox.
~—-- fil1a, 1902,
hians.

- zakar, 1902, 101 ; fe¢ Aconitum
hians.

Mifsskora, or mitrous earth, 1905, 20,

Miwati Cattle, 1g00, 215, zrgi

Moana karadu, 1904, 1953 see Coix
gigantea,

Mocka rus, astringent gum of Bom-
bax, 1907, 383.

Mockka, block of wood to be turned
in lac turnery, 1qo1, 321,

Mockt, in Japan the pounded grain of
Coix, 1904, 225,

Models in clay, 190z, 147,

DModhu makht, 1g04, 757 see Apis

101; see Aconitum

dorsata,
Modiola decumbens, a  formidable
weed on good land,
1901, 46,

———————, n usefal plant on Alkali
lands, 1901, 46.

¢’y
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Modiola decumbence, tolerance of sai-
nity in, 1901, 46.

Moeller, Dr. ?., 1905, 73.

Moka, 1905, 100; se¢ Sorghum vulgare.

Mokal, 1go4, 75 ; see Apis dorsata.

Mohi, H. von, 1901, 171, 172, 177,

QMokra, 1902, 97 ; sz Aconitum ferox,
‘Mr. alrox‘.

f the
vinces,

1904, 86 ; see Apis spp.
Mokri, xgoz,’ 97, 98, 101 ; s¢¢ Aconitum
ians.

~—=-, 1904, 00; s¢¢ Apis indica, a bee
of West Khandesh,
Nokundguji, 1902, 93; s¢e Aconitum
ferox.
DMokury, 1904, 76 ; see Apis indica.
Moisture, bow determined in the analy-
ses of food-grains, etc., 1903, 148.
Mokunu-wanna, 1904, 63 ; se¢ Alter-
nanthera sessilis.
Molanghis, a class of saltmakers in
Bengal, 1900, 139,
Mollison, Mr” J. W,, 1900, 10, 23, 3%,
107, 201; 1g0I, 392;
1903, 42, 50, 99, 112,
114, 11§, 117, 212,
215; 1904, 126, 157,
163, 171; 1905, 91,
94, 95, 97, 106, 107,
e on betel-nut cultiva-
tion 1n the Bombay

1, 328.

INDEX,

Monkey Facsv‘:l‘te‘e, 1905, 50;

Monkeys destructive to lac, 1gor, 206,
226,
AMonadista, 1901, 305 ; see Rubia cordi

oliz,
Monro, Mr. A, V., LF.8., 1902, 101.
Monsonia biflora, medicinal use eof
1901, 98,
ovata, medicinal use
1901, 98,
Montaigne, M., 1903, 90, 106.
Montera, Colombian race
1904, 132 ; se¢ Manihot.
Montgomerie, Mr, C. W. E., 1903, 78.
Montgomery, basills industry of,” 1902,
128,
v o fac wareg, 1
ontigny, M., 1905, 8g.
MoodeegSheriﬁ‘ Dr, 199430, 101,
Mookerjee, Babu Denonath, Calcntta
Beeg-wax merchant, 1904, 83.
Moon, Mr. A, 1904, 196. .
Mooneas, male trees  of Aquilaria
Agallochs, 1904, 4.
Moorcroft, W, traveller, 190z, 50, 97..
I Moradabad lac ware, 1901, 317,

of,

Cassava,

%1, 314, 319

i Morand, Messrs., 1902, 11,

‘ MMoras, 1902, 131 ; se¢ Sumda nadiora,
U Morasa, 1902, 131 ; see Sueda nudifiora,
Mordant for lac-dye, 1901, 301,
Moreland, Mr. W. H., I.C.S., 1901, 415 ;

. Presidency, 1900, 31. 1902, 74; 1903, 211,

st e 011 d: cultiva- , 00 A Ti hod:
tion in the Bombay ° of testing and
Presidency, 1900, improving  wheat,
197, 1901, 11.

on the Cot d Oil , on usar land, 1gor,

Industry and estab- 415,
lishment of Cotton- | Moreton Central Sugar Co, 1903, 248.
seed Oil Mills in | Morgan, Major-General H, R., 1903, 97.

India, 1993, 215.
v o1 manuaf power tillage
implements, 1900,

r——mwme=m——, OB pepper cullivation,
1900, 237 1991, 33,

Molumma, 1991, 238 ; see Malamma,

Aom, 1904, 1015 2e¢ bees’-wax, also

Apis sp,

s —-china, 1903, 11; se¢ Sapium
sebiferum,

Moncrielf, ree Scott-Monctiel,

Monghyr, diseases of Sugar-cane in,
1991, 82, 9o,

Morka, term for raw lac, 1901, 225,

Morison, L., 1905, 92.

Momaf, A.L. De, 1904, 137,

Morphine, 1902, 307.

Morns, Sir D, 1990, 221, 2122, 226;
1903, 252, 253.

Morus indica, use of timber, 1931,

—-———-4 mycessariensis, a food of lac,
1901, 218,

Mosaics, glass, 1992, 147,

Moseley, Mr. H. W, 1924, 210

AMoshubbing 3904, 101 see bees'was,
also Apis 3p.




INDEX,

Mosquito blight, 1903, 13,
Helopelus.
, the Tea, see H
Moss, Mr. J., 1903, 73, 74.
Mossman Sugar Mill, 1903, 248, 255.
Motarog (pleuro-pnenmonia), 1900,

165 see

1

211,
Aok, 1903, 371 ; see Phasectus aconiti-
ius,
, analysis of, 1903, 152, 156, 181;
s¢e Phaseolus aconitifohus,
Moth-borer in sugar-cane, 1900, 221,
Moths; injurious to lac, 1901, 193, 207,
208, 209, 220.

—---, means of destroying, 1901, 207.
of sugar-borer, how to~ destroy,
1900, 225.
Motickur, 1905,

vulgare.
Moti sdg, 1904, 63; ser Alternanthera
sessilis.
Méti-ldne, 1902, 131; 1904,
Salsola feetida.
Motley, Mr. J., 1904, 218.
DMouiton, 1904, 14; see Sapium sebife-
rum. -
Mowhkra, 1900, 14.
MMowr, mesh of fishing net, 1905, 119,
Moyan, in Burma a_species of Strobi-
lanthes, 1904, 98 sez Apis sp
Moyds, 1904, 28 ; see Ficus glomerata.
Moye byak, 1gos, 79; see Dlelipona

100; s¢¢ Sorghum

70; see

spp.

Mrigaru riksen, 1904, 195, 198 see
Coix gigantea

Qtri garuphongbol, 1905, 85; see Sor-
ghum vulgare.

Mriraku, 1904, 1985 see Coux sp,

, 1904, 217, 219; see Coix
Lacryma-Jobi, ver. ma-yuen.

Muasfir, 1904, 149; see  Carthamus
tinctorius.

Mucor, fungus discovered on dead
locusts in Natal, 1903, 69.

fMudar, 1go1, 290; see ~ Calotropis

igantea,

Nueller, Baron Sir F. von, 1901, 1, 46,

JMug, 1901, 371 ; see Phaseolus Mungo.

——, analysis of, 1603, 183; see Pha~

seolus radiatus.

——, cultivation of, in Assam, 1903,
131 ; see Phaseolus Mungo,

DMugalisoppu, 1902, 633 see Acacia

uma.
BMugi Sugar-cane? liability to disease
of, xgo1, 8o, 85,
Mugli, 1952, 63 ; sce Acacia Suma,

193

Mukharji, Mr, N. G., 1901,-129, 132,
133, 134, 135, 1455 1904,
148, 151} 1905, 94, 107.

, Mr. T. N,, 1901, 291.

Mukut, marriage crowns of Bengal,
1902, 151,

Mulgrave Sugar Mill, 1903, 248,

Mulhara-vesoppu, 1904, 64 ; see Amaran-
tus SPINOSUS.

Maullaly, Mr. C. M., 1903, 92.

Jullan-chire, 1904, 64 ; see Amarantus
spinosus.

Muller, Mr. W. C,, 1903, 6.

QMully-dantu, 1904, 64 ; see Amarantus

SPINOSUS.

Jfiluga, 1902, 153; see Eschy-

nomene Indica.

——— kirai, 1904, 64 ; $e¢ Amarantus

spinosus.

thorta-kora, 1904;
Amarantus spinosus,

JMundla-tofa-kurae, 1904, 64 ; se¢ Ama-
1anlus SpINOSLS,

Alung, 1904, 218, sce Coix Lacrymas

Joby, zar ma-juen
——- {Phaseolus Mungo), 1901, 371 ;
1903, 131, 136,

~——- (Phaseolus radiatus), 1903, 147.

——-, analysis of, 1903, 152, 155, 183;

see Phaseolus radiatus,

64, e

Mungphal, 1901, 354; see Arachis
hypogza.

Munro, General W., 1904, 199, 203,
204, 214.

Munsian, Kumaon, orpiment from,
1002, 104.

Muram, a class of soil, 1903, 52.

Murar: Sugar-cane, liability to disease
of, 1901, 86

Murdi or mundo, 1904, 149, 150; see
Carthamus tinctorus,

Mureth, head dress of priest dyed with .
Safflower, 1904, 173 ; see Carthamus.

Murga, 1901, 378; see Pterocarpus
Marsupium,

JMurial, marmage crowns of Assam,
1902, I51.

Murilie, 1901,
tinctorius.

MMurki-tumma,
Farnesiana,

Muorray, Mr. J,, 1901, 183,

Murshidabad, diseases of Sugar-cane
in, 1901, 84, 9O,

MMuru, 1901, 221; see Butea frondosa.

Murua, analysis of, 1903, 154, 155,
167; se¢ Eleusine Coracana,

394; ses Carthamus

1902, 59; see Acacia

N P
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Musa, 1gox, 281 ; e Plantain,

., 1003, 127 see dikhis plantain,

——- sapienfum, a source of Indian
pearl-ash, 1902, 110,

~—= Superbs, 1900, 18y,

Blusals, 1001, 344.

Pusari egalu, 1908, 793 see Melipona

spp.
Musg'xgcea, Mr. G, 1504, 17,
Museruténige, 1904, 79; see Melipona

spp.
Mussape Tenai Zgaln, abee of the
Nelore district, 1904, 95 ; see Tri-
gona sp,
Mustard, Indian, 1903, 160 ser Brase
sica juncea.
s 7] eStimation of, 1901, 120,
e, pse of, in lac ware, 1g01,
312,
e seed, percentages of mustard
ol in, 1971, 103,
wemens, tolerance of salinity of, 1go1,

so.

Auf, 1903, 371 ; see Phaseolus aconiti-
folius.

Mutharagus, expest honey collectors of
Nellore district, 3908, 95; se¢ Aps

sp.
Mulz 1904, 633 se¢ Alteranauthera
sesahs,
AMyal-ki-bhaji, 1904, 65; see Basela
aiba,

Aycetozoa, 1905, 132,

Mymensingh, diseases of Sugar-cane
in, 1go1, 81, go.

Myrica Nags as 3 1an, 1502, §4.

Myriceun, colowing matter of Rhus
£pPa 1902, 13,

Msrick, Me. 8, 1903, 250, 231, 255,

Myristica as atan, 1902, 49,

s fragTEnS, 1900, 42, 43

= gihbosa, 1900, 41, 44, 453

1901, 383,

e, 28 @ f2R, 1903, 49,

glabea, 1900, 42,

Kingit, 1990, 41, 463 1901, 383.

—mee, B8 T 12N, 1902, 49

s 110, 190, 41, 42, 43, 45, Y3+

s Jaurifolfa, 1920, 44.

st ey 83 8 12T, 1902, 48,

e fongifolea, 1930, 43, 24,

e -, 432 tan, 1992, 49

e malabariea, 1900, 42, 43,

e 301 1900, T4

succedansa, 5920, 43,

Ayrobilans as a tan, 1902, 5, 4, 9, 39

e Belesfe, 222 tan, 1902, 38,

INDEX,

Myrobalans Egyptian, as a tam, 1403,
0,

1902, 52
%%n;bay,
1907, £, .
Myroxylon DPeseirm, lree that yields

Balsam of Peru, 1904, 158,

Mysore, lac cultivation-in, xgox, 265, .
—~ees, tans of, 1502, 26, 28,

20,
sminnnne Emblic, 25 a tan,
e Bxport from

N

Nadia, diseases of Sugar-cane in, 1901, ~
4, go.
Nagali,1he best stick-lac, rgat, 235
230,
Nigas, aboriginal tribe in Assams, 1904,

~m, votation of creps among the
1G04, 320,

Naga-tamma, 1got, 393 wee Acacia
arnesiana,
Nagli, 1901, 362; sz Elensine
Coracana

, analysiy of,
Eleusine Corscana.

Nagore breed of cattle, 1500, 207, 208,
210, 211, 214, 215,

Naguli, the Ausum lac insect, 1go1,

2220
Nihdls, witd tribe of the Cemtral Pro-
vinces and East Khandech, collectors
of haney, 1904, 85, 0F t sz Apis spp,
Nahera cattle, 1500, 215, 216,
NaiLdds, wild tnbe of the Panch Mahsls,
collectors of honey, 1904, ?o
Waikdus as callectors of fac, 1901,

1903, 167; see

262,

Naikers, wild tribe of South Malabar,
who colleat honey and wax, 1904,
963 e Apis sp. .

Naini Tal, potato disease in, 5903, 96.

Wakkalus, tibe of professional Koney
gatherers of Vzagapatam, 1994, 94§
se2 Apis Sp.

Vakshi work, 1901, 332; sez Naqshi,

Nalla-daggalt, 1903, 64 ; 5e¢ Amarantos

spinosus.

e g04TQ, 3907, 798¢ Aecacis

Sandra. .
Nala, 2 supposed fariine food eaten by
the Bails, 3904, 48, .
Namak, 1992, 137 ; e« Sodium Chloride.
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Nan, a large chisel used in worling
wood for lac turnery, 1901, 321.
Aund,ajar used in saltpetre-making,
1905, 26,

Nani, 1904, 69 ; sz Polygonum barba-
tum.

Nanlongyaing, 19oz, 59; sce Acacia
Farpesiana.

Nan-fa-yok, or Burmese storax, 1904,

115, 116 ez Alungia excelsa.

yu, 116; see Altinga
excelsa,

Nanfondiang, 1905, 79; se¢ Acacia
Farnesiana.

Nagshi work, 1901, 329 ; see Nakshi.

Narangi, erange yellow, produced with

1904,

Saffiower, 1go4, 105, 167; see |
Canhamus.

Narasara, 1902, 109 ; see Chloride of
Ammoma.

Narel, 1901, 359, see Cocos nucifera.

Nurtkel, “analysis of, 1903, 164; see
Cocos nucifera

Niriyal, analysis of, 1903, 164; see
Cocos nucifera.

Narkote, name by which the sugar.
cane boreris known in Baroda, 1900,

224,

Narmida, 1902, 9z; see Aconitum
heterophyllum.

Narrow Mica, home market fally
supplied with, 1900, 232.

Narvas, 1905, 84; see Andropogon
halepense.

Nasar1, 1904, 79 ; see Melipona spp.

Nasri-jen, domesticated bee of Kénara,

1904, gz, see Tngana sp
————, 1904, 79, 9z; sez Melipona

SPp- . .
——— theni, 1904, 79 ; s2¢ Melipona

spp.

Nathua Sarsom, 1901, Ilo, 112 see
Brassica campestris, var, Sarson.

Nat-ka-dam-mul-ckhoain, 1901, 378 ;
ez Pterocarpus Marsupium,

Nats (wood demons, Dryads) in Burma
propitiated before swarming of bees,
1904, 98 ; se¢ Apis sp

Natfu orithalam, . supposed  yellow
arsenic, 1901, 342,

Nausadar, sal-ammoniae, 1901, 317

Navrangi, orange colour used m lac
tarnery, 1901, 326,

Neckas, country tobacco pipe, 1901, 345.

Necklaces of Coiz, 1904, 207, 208, 209,
215,216, 227; “sec Coix Lacryma-
Jobi.

ig§
Neel, 1901, 341 ; ser Indigo.

Neeta,” Kaffir name for wild pelar-
gonium, 1901, 98,

Negnta (No. 1), Colombian race
Cassava, 1904, 132; see
Mauihot,

—— (No, 2), Colombian race
Cassava, 1904, 132;  see
Manihot,

e (No. 3), Colombian race
Cassava, 1904, 13z} see
Mamhot.

s——— (No. 4), Colombian race

Cassava, 1904, 132 ; see
Manibot.

Negro-cane, 1905, 87; se¢ Sorghum
vulgare,

Negundo cahifornica,
salmity of, 1901, 54,

Nell: (Phyllanthus Emblea), 1goo, 28,
109 1901, 34

Nematodes (thread-worms), 1900, 8.

Nepal acomte, 1902, 93, 94, 96, 97,98}
see Acomtum ferox.

Nephelum  Litchi, a food of lac, 150,
212,

Nernum odorum, 1902, 110,

Nerlu, 1901, 343 see Eugenia Jamboe
lana,

Neuville, Mr. K., 1904, 134, 135,

Ngac}fm, 1904, 2 ; see Aquilaria ~ Agallo-
cha. -

Ngap, 1904, 84 ; see Apis indica.

Ngaps, fish paste, 1903, 238.

Nga-yan, in Burma a fresh-water water
cat-fish dned 1n the sun, 1904, 93;
see Apis sp.

Nicholl, Mr. E, 1902, 106,

Nicholls, Dr. H A. Alford, 1904, 150.

Niederlein, author on Manihot, 1904,

tolerance  of

145,
Nieuw-tersona Sugar Mill, Java, 1903,

255,

Niger seed, analysis of, 1903, 153, 171 ;
sez Guizotla abyssynica.

Niger-seed o1, 1900, 14,

Nightsoil, for recfamation of usar land ;
1601, 442,

Nikdn, o broad chisel used in lhe
turnery, 1901, 321,.

Nikitr Moku, 1904, 93 3 see Apis sp.

A4, 1901, 343 see Indigo,

Nila, 1901, 399, 401.

HNilgar, dyer, 1904, 169; see Carthamus
tinctorius.

Nilgiri hills, Avstralian Acacias in, .
1907, 2*

NN
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Nilgiris, potato disease in, 1903, 91.°
Nilva, 1905, 106 ; see Andropogon Sor-
,ghum,
NVim, 1901, 458 ; see Melia Azadirachta.
Nimbalker, Mr, B. R,, 1503, 74.
Nimbar, 1902, 61; see Acacia leuco-
phlcea,
Ningur, 1905, 50; sez Mallotus philip-
pinensis.
Nir-bishi, 1902, 90; see Aconitum pal-
matum.
Niru-ganneru, 1904, 69; see Polygo-
num barbaturn,
Nisbet, Mr. J., 1900, 77.
Nitrate of Ammomia, 1902, 109.
Nitre deposits, distribution of, in India,
1908, 19.
Nitrification, 1905, 17, 19.
Nutrifying  organism, ‘destroyed by
alkall salts, 1901, 40,
Nitrogen, deficiency of, in S. Arcot
soils, 1900, 15,
* Nitrogen freefextract,” 1903, 149,
Nitrous earth, 1903, 19, 20.
, analyses of, 1905, 24, 25.
-, collection of, 1903, 26.
-—, valuation, of 1905, 21,
soils of Bengal, 1903, zo.
Nizam’s (H. H) Dominions, cattle of,
1900, 217, 219. .
Noakhali, diseases of Areca Catechu in,
1901, 129.
~ sugar-cane in, 1901,

85, 90.
Noctues moth, 1903, 130.
Nodular limestone, 1goI,
Kankar, *
Noel-Paton, Dr, D., 1904, 37 ; see Paton,
Dr. D. Noel-,
Nokar, 1901, 346 ; see Mesud ferrea.
Noklia, 100k used in lac tumnery ; 1901,

4255 see

15.
Narst' Sugar-cane, liability to disease of,
1901, 81,
Normandy, Dr. A, on lac-dye, 1901,

300,

Noronha, Senor C., 1904, 116, 11g.

North-West  Provinces, lac in, 1901,

333, 292,
St e s e PigTREN1S uged in,
1901, 338,

- and gfxdh, usar land
.in, 1901, 415.

, tans of, 1903, 43, 543
s¢e United Provinces.

Nota Sugar-cane, liability to disease of,
190t, 81,

INDEX,

Notay-sdg, 1904, 63; see Amarantud
gangeticus.

Notig-sdg, 1504, 63; sez Amataniss
gangeticus,

Nowgong, 1903, 26.

, mats of sola-pith from, 1902,
152,

Numboongkor, 1905, 50; see Mallotus
philippinensis, I
Nurdy,  Modhusundum Rampersust
Bhobuturum, Calcutta Bees™-wax

merchant, 1904, 83.

Nuniaks, or saltpetre workers, 1905
26, 27, .

Nurpur Salt, 1900, 132.

Nurse, Major C. G., 1904, 0.

Nutmeg, 1900, 41,

——-, wild, a5 a tan, 1902, 49.

Nux-Vomics, 1905, 55.

Nwakmi, 1904, 2 sez Aquilaria Agal
locha.

Nyan-tha-paw,
neratia acida.

Nyaungbaundi, 1904, 30; see Ficus
religiosa.

Nyaw-cha, 1904, 2 ; see Aquilaria Agal-
locha.

Nyctanthes  Arbor-iristis, 1901, 401:
1904, 165.

Nymphza Lotus, var. pubescens, as
a famine food, 1904, 38, 44, 45
47, 49, 51, 58. .

Nyoungbaude, 1903, 30; se¢ Ficus
religiosa,

1902, 154; se¢ Son:

.

[o)

Oak bark as a tan, 1902, 9, 55+

<~ tolerance of salinity of, 1901, 4.

Oat straw, analysis of, 1903, 154, 159}
Avena sativa.

QOatmeal, analysis of, 1904, 473 Ser
Avena sativa.

Qats, analysis of, 1903, 155, 159; se¢
Avena sativa, .

Obione Keenigii, 1902, 130 ; see Atriplex

repens.
O'Conor, Mr. J. E, 1990, 9; 1901,

184, 186, 241 1903, 106,
Oda-sale, 1903, §9; s¢e Acacia Farne-

S1ani.
Odipa Wodier, 1900, 76, 88, g9, 91,
117, 169, 177, 187.¢

—————e—— a8 a ta, 1§03, 31,
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Qettingen, Dr., 1903, 62.
01}, 2 good drying oil obtained from
. Asphodel seeds, 1902, 157,

—- from Aschynomene” aspera seeds,
1902, 152.

~—in food grains and fodders, cir-
cumstances under which extract-
ed, 1903, 148.

—-= of B{gchanm Iatifolia, 1900, 92,

197

Oryza sativa, analysis of prain, 1904,
—— com;;osition of the grain,
1903, 150, 175, 176
, gluten of, as cement,

1902, 144.
——————, paddy husks, analysis of,
1903, 151, 177.
—— e —— 5iraw, 1903, 178.

of, 1904, 160.

——-Sapiom’ sebiferum, 1904, 14,

15,
r~‘15'L

rice, bran, analysis of,
Y903, 15L, 177,

e———.~——, straw, average composi~
tion of, 1903, 154.

O’Shaugt , Sir William, 1902, 126,

2 tojugs, comp
of, 1905, 7.
Ouleake, 1900, 218, 219.
Qils and Oilseeds, 1900, 1.
OkFi, mortar used for pounding florets
of Carthamus tinctorius, 19os, 164.
Olea cuspidata, use of timber, 1go1,

—— enrop®a, 1901, 53; se¢ Olive,

Oleic acid in lac, 1901, 294.

-.— macassar otl, 1905, 8,

Ole sanasana, 1904, 204; e Coix
cryma-Jobl,

—- theni, 1904, 78 ; se¢ Apis florea.

Olive, tolerance of salinity of, 1go1,

53

QOl:ver, Mr, J. W., 1900, 76.

Omra fruit, a famine food of the Bhils,
1604, 46.

Onions, manured with sewage, 1903,

2,

Onossma echioides, 1901, 100,

Opiam bozxes, 1901, 345.

Ophsmenus colonus asa famine food,
1904, 48,

Opuntia Dillensi, an Indian sand-binder,

1901, 69,
Oranges, tolerance of salinity of, 1go1,

53.
Ore shales, analysis, 1904, 20.
Organic Alkalis, 1902, 107,
Ormul, 1904, 28; see Ficus glomerata.
Orpiment, 1901, * 279, 306, 310, 319,
322,326,331, 333.3319_1, 340,
342 ; 1902, 104 ; 3¢z Hartal.
a3 poison for locusts, 1goz,

105,

mines of Chitral, 1902, 104,

Orre, 1904, 113; see Spatholobus Rox-
burghis,

Orta, Garcia de, 1902, 81,132, 137;
1gos, B8,

Orthopters, 1903, 55

A ):
Oru Koru, 1904 39, 42 ; $¢¢ Panjeum sp,

133. )
Osyns arborea as a tan, 1902, 50.
———--compressa as 4 tan, 190z, 12,

50.
Oudh, lac 1n, 1901, 233, 271, 292,
——, pigments used in, 1901, 339,

Qugeima  dajbergioides, 1900, 74;
1901, .

— , & food of lac, 1got,
212,

, use of, as & green °
manure, 1901, 34,

Ouseley, Col. J. R., 1904, 12.

Ozxalate of Ammonia, 1902, 109,

~—-——- Potassium, 1902, 114.

Ogen, Cattle of Malwa and Nizam's
Domtnions, 1900,
217,

Rajputans, 1900, 207,

Ozanne, Mr. E. C,, 1900, 111; 1902,

5

P

Pabna, diseases of sugar-cane in, 1gor,
85, 9o,

Pacea, 1908, 2 ; see Schleichera trijuga

Pachbadra salt, 1900, 125, 136.

Pacho (No. 1), Colombian race Cas-

, 5ava, 1gos, 132; se¢. Manihot,

oo . Lo
sava, 1904, 132 ; se¢ Manihot.
=—— (No. 4), Colombian race Cas.

sava, 1904, 132; se¢ Manihot,
Pachuya, a colour that dyes four tur-
bans, 1604, 167; s2¢ Carthamng
. 3incwn'us.

hol.

. longi
beetle bibul, 1902, 64. 4

&
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Padank  (Pterocarpus d';lbergioides),

1900, 173.
Padda-fallagaddi, 19os, 837 see Sor-
ghum halepense,
Paddy, analysis of, 1903, 175; see
Onza sativa,
——— husks, analysis of, 1903, 151,
177; see Oryza sativa,
————s straw, analysis of, 1903, 178;
see Otyza sativa.
~——, undecorticated, coarse, analy-
sis of, 1903, 150; ser Oryza
sativa,
~———, undecorticated, fine, analysis
of, 1903, 150; see Oryza sativa.
Padhariss, prolessional eaters of Bid
root, 1994, 45.
Padi, weight used in Bombay Presi-
dency, 1900, 112,
Pana, tgo4, 38, 44; see Nymphaoa
Lotus, zar., pubescens,
Pagh, a fishing net of the Kolis of
Bandra, rqos, 119.
Fofart Rai, 1901, 115; ser Brassica
rugosa.
Paidi, 1904, 28; s¢c Ficus glomerata.
Pasnch-ka-ditsa, a box in lac ware,
1501, 316,
Fairia, 1908, 85 ; sce Sorghum vulgare.
Pasar, 1901, 378; see Pterocarpus
Marsupium,

Paka, 1905, 2 ; see Schleichera trijuga.
Potkar, 1905, 212, 235, 353 ; see Ficus
infectoria. .

mm——, injured by lac, 1931, 215,
Pakori, 1901, 232 ; see Ficus cordifolia.
Lakhar, 1901, 212 ; see Fieus Tiakela,
Pakka dhan, ivon ore of the Cen.

tral Provinees, 1900, 151,
Pakepatan lsc ware, 1901, 314, 319, "330,
322, 323.
Pakri (Ficus sp)), 1908, 230.
Patur, 1901, 218; see Ficus infec-

tona,
Pal, Messrs, B. K., & Co., 1905, 79.
Fala, eatly blight, ete., 1903, 113,

119,
;alagz, 1931, 11§ ; sre Brassica rugosa.
AP TTR A

(ORI}

album, "
~—=— 547, 1934, 66 ; s¢¢ Beta vulgans,
Palanks, 1351. 66; s Beta vulgaris.

INDEX.

Falas, 1900, 48,715 1gor, 181, 225, 235,
242, 243, 248, 250, 252, 253, 392}
see Butea frondosa.

Palash, 1901, 221,222 5 see Butes from
dosa.

Pelasi) 3 variety of lag, 1901, 224.

Pale Catechu, 1902, Bf; ser Acacia

Catechu.

—~—, manufacture of, 1902,

82 ; se¢ Acacia Catechu,

—~ Cutch, 1902, 79 ; see Acacia Cate-

chu,
Palkas, 1904, 27; sze Ficus Cunia.
LPills, 1904, 70 ; see Spinacea oleracen.
Palmer, Mr. C. G., 1901, 447, 454.
, Dr. E., 1904, 214.
Palmitic acid, 1903, 75, 8o,
Latnas, 1901, 345} see Adina cordifolia,
Palo Dagulla (==Pao Dagnila), 1904, 6
Paloma Colombian race Cassava, 1904,
132 see Manihot,
Palosa, 1902, 62 ; see Acacia modesta.
Pan, formation of, on Alkali lands,

1901, 44.
Pdn, katk,one of its ingredients, 190z,

3.

Panai-Rakh, a pattern of Afridi wax
cloth, 1901, 401, 40z,

Pandanus, 1901, 316 ; sze Keora.

odoratissimus, an  Indian

sand-binder, 1go1, 69,

Papdi, 1904, 64; see Amarantus
poly gamns.

Panga, 1902, 40; se¢. Terminalia to-
mentells.

Pangasaver, 1902, 149;.42¢ /Esthyno-
olypamus.

Pidni Rukila, 1992, 153 ; see Eschyno-
mene asperd,

Panicum colonum, 1901, 462.

,as a famine food,

1904, 38, 39, 48. 5

Crus-galll, rar. maoticym,

tolerance of salinity of,

1901, 48,
frumentaceum, 1901, 462,
s, nns!gvssis of grain, 1901,

e coinpo:ixion of the
grain, 1903, 150, 178,

halieum, 3903, 187 ; #se Seta-
s itahca.

i Javanicum, 1907, 450,

.-._.-._.1 as a famine food,

1994, 38, 40.
i analysis

ol

e, 1904, 70; sez Spi olera.
cey,

N

" green Fodder, 1901, 368



INDEX,

Panicum jumentorzm, composition of
green fodder, 1903, 156,
179.

miliaceum, 1904, 157,

, analysis of grain,

3901, 369,

g F of
the grain, 1903, 150, 179
miltare, analysis of grain,
1901, 369.
milinm, 1903, 179 ; s¢¢ Pani-
cum miliaceum.
of Pliny, 1905, 86; see Sor-
ghum vulgare,
spicatam, 1903, 181; see Pen-
nisetum typhotdeam.
sp., asa famine food, 1904,
38, 39, 41, 42, 48.
Paniéb, lacin, 1901, 258, 291,
lac ware, 1901, 331
pigments used 1n, 1901, 339.
, potato disease in, 1903, 120
—— O and Flour Mills, 1903, 225
salt, Sultanpur, 1900, 128;
Rock salt, 130.
, tans of, 1902, 20, 29,
Pank, lac refuse, 1901, 288,
Panklin, 1901, 211,270; see Butea
frondosa. .
Peanni, tinsel used in lac ware manafac-
ture, 1901, 330.
Pans, jron  manufactures in
Central Provinces, 1900, 151
Panthin-bin, flowers of, ;n Burma, pre-
ferred by bees, 1904, 98 ; s¢e Strobi-
lanthes.
Pantling, Mr R, 1901, 116
Panwa, 1904, 28, see Frcus gl

the
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FParadise wood, 1904, 2; see Aquilaria
Agallocha, .
Parasitic flowering plant, Striga, on

Sorghum vulgare, 1905, 95.
Parasitised eggs of moth-borer, 1900,

223,

Pardhans, tribe of the Central Pro-
vinces, collectors of Bees-wax, 1904, .
86 see Apis spp.

Pareira, Dr. Jonathan, 1904, 118

Parenchyma, 1901, 150,

Parish, Rev. C. 8. P,, 1904, 80.

Parker, Col. J., M.D,, IM.S,, 1901, 387;
1902, 95

, Dr. G, W, 1904, 218.

Prof G, 1902, 6, 33.

Parkinson, John, 1goy, 1913 1908, §o.

Paroa, 1904, 28 ; see Ficus glomerata.

Parras, 1901, 223 ; see Butea’frondosa.

Parry & Co, Messrs., 1900, 7, 8.

Partabgarh, usar land at, 1901, 444.

Parupu kire, 1904, 67; see Chenopo-
dium album

Paruu, best variety of bee in Chamba,
Panydb, 1904, 89 ; see Apis sp.

Pasai, 1901, 115, see Brassica rugosa.

Paspalum diatatum, analysis of hay,

1901, 4.

-, 2 new fodder grass
for India, 1901, I.

,rate of growth of,

2 7
e ——, tried i India, 1901, 8.
inale, ition of

the grain, 1903,r15x, 180,
scrobiculatum, analysis of
gran, 1got, 370.

s P of

Pa-ny aung, 1904, 25, see Ficus the grain, 1903,
bengalensis. 151, 180,

Pao-Daguila, Aloes, wood, 1904, 2. —_— o———, siraw, average

Papadi, 1902, 125; sec Carbonate of

oda.
Papar-hke cakes of lac, 1901, 325

composition of, 1903, 154.
——— virgatum, 1901, 1.
Paste, bookbinder's, from Asphodelus

Papaver ferum, average p
tion of seed, 1903, 153, 180.
Paper material, 190z, 157; se¢ Aspho-
delus tennifolias.
——yielded by bark of Aquilaria
Agallocha, 1904, 1, 9, 10.
Pappu kura, 1903, 673 sce Chenopo-
dium album.
Papri, 1902, 153; see Zschynomene
mdiea,
—=— 1902, 125 ; see Casbonate of Soda.
=, Otherwise ciapre or shelblac,
1901, 325,

1902, 156.

Pasteur, M. L., 1903, 40.

Pata, bed for ‘evaporating saltpetre
hquor, 1905, 28.

Patant pokra, 1903, 125, 137; see Glycine
hispida.

Patharua, 1903,
glabrum,

Patis, 1902,92; see Aconitum hetero-
phyllom.

Patna, lac-dyeing at, 1901, 304,

Patnai Kufur }éugannc,s lx:bility ta &
disease of. 10or. 86. £

69; see Polygonum
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Phulak, 1901, 344 3 see Acacia modesta.
Prulaki, 1902, 62 ; see Acacia modesta.
Phulas, 190z, 62 ; s2¢ Acacia modesta,

Phuli, 1902, 126; see Carbonate of

oda.
Phulkaris, embroidered dresses ‘of
Panjib, 1901, 4o1.
Phunks lac, 1901, 195.
Phuthia, 1902, 99 ; see Aconitum férox,
var, airox.
Phyllanthus distichus as a tan, 160z, 53.
~-— emblica, 1900, 28, 109.
, 283 tan, 1902, 52.
svmmmns—m——, trial on usar land, 1901,
461,

—————, usE

of, as a green
manure, 1901, 34.
nepalensis as 2 tan, 190z,

53.

Phytophthora, 1903, 88, 89, o1, 92, 93,
95, 96, 97, 98, 99, 100,
102, 104, 105, 106,
107, 108, 111, 112,
113, 114, 115, 116.

infestans, 1903, 9o, 92,

93, 101, 103, 104, 106,

Pial’or peal gum, 1900, 83, 87, g0,

Piarka lora, 1901, 1Xz; see Brassica

campestris, zar. Sarson,

Piarki fori, 1got1, 11235 see Drassica

~ campestris, zar Sarson.

Piasal, 1901, 378; sec Pterocarpus

Marsup:atm,

1901, 213; se¢ Terminalia

tomentosa,

Piazi, 1902, 155 ; see Asphodelus tenui-

folius,

Pidgeon, Mr,, 1903, 38, 42.

Pierre, Mr. L., 190y, 218.

Pigeon Pea, analysis of, 1903, 151, 155,

161 see Cajanus indicus,
Tigeons, Asphodelus tenutiolius seeds
as food for, 1902, 156.

Pigreents in lac taraery, 1901, 337:

Pigs as a pest, 1900, 12.

Pigweed, 1904, é7; see Chenopodium

albam.

~, sweet, 1904, 685 see Cheno-

podiam ambrosioldes.

l’:'hn’r!alge:, 103 ; sez Arsenous Anhy-

ride.

I’:}/{'nni,'xpcz, 59; see Acacia Farne-
&

P:?a-mu;ghkn, 1994, 675 ser Celosia
cristata,

Pila‘u'[inan-mwu}, 1994, 126 222 Mani.
hot.

INDEX.

Pilcher, Major, 1901, 447.

Zil, waser in which Carthamus flowers
have been wasned, 1904, 166. -

Pilkkan, 1901, 212 ; see Ficus Tjakela,

Pslna Sugar-cane, liability to disease of,
1901, 80.

Pimpal, 1904, 30; ser Ficus religiosa.

Pimpala, 1904, 30; see Ficus rehgiosa.

Pinde haritala, 1902, 104; see Otpi-
ment.

Pinde-conda, 1904, 63 ; see Frua lanata

Pindi-cheller, “1903, 63; see FErua
lanata,

“ Pine-Apple disease” of Sugar-cane,
1901, 73,

Pine bark as a tan, 1902, 9;

Pinus excelsa, 1goo, 188,

- Khasya as a tan, 190z, 6.

~—- Lang, 1900, 189,

-—-- longifolia, 1go1, 325, 326, 340,

346,

asala;l, 1902, 2, 3,560
Pipa, brck powder, 1901, 312, 328,

329,

Pipal 1901, 212, 217, 221, 235, 236
244, 248, 252, 253, 25, 261,
270; 1004, 30, 75; see Ficus
religiosa. i

yang, 1903, It; sec Sapiom

sebiferum.

Pipar, 1904, 30; se¢ Ficus religiosa.

Piper nigram, 1900, 23,

e , cultivation of, 1n Bombay

Presidency, 1901, 33.

Pipla, 1901, "262; 1904, 30; se¢ Ficus®

religiosa,

Piplf, 1904, 30; see Ficus religiosa.

Piplo, 1904, 30; se¢ Ficus rehgiosa,

Prppal, 1904, 30; see Ficus religiosa.

Prppala, 1901, 198 ; see Ficus religiosa.

Pipra, 1904, 70; see Polygonum ple-

beium, .

Pipri, 1904, 304 see Ficus religiosa.

Pipul, 1904, 303 sce Ficus religioss,

Pipar, 1904, 30; see Ficus religiosa,

Putbhu Lal, Forest Ranger, 1901, 237,

Pird giryou, stage of separating dye-

steff from yellow, 1904, 1645 sec
Carthamus tinctorius.
Pissi-bdbul, 1902, §9;
Farnesiana.
Pista, 1904, 11; see Sapium sebiferum.
Pistacia ~ integerrima as a tam, 1902,
1.

se Acacia

Lentiscus as a tan, 1922, 12,
~—— terebinthus as a tan, 1902, 21,
e VEIR 88 4 8D, 1902, 21,




INDEX,

Pisum arvense cultivation in  Assam,
1903, 125, 134, 152,
ooreree———— composition of the grain,
1903, 152, 18

4
sativum, analysis of bhusa, 1901,

— , grain, 1901, 372,
——, bhusa, average compo-

sitlon of, 1903, 155,
18

5.

, composition of the grain,
1903, 152, 184,

Pithecolobium dulce, a food of lac,

303

Pola, 1901, 213 ; see Kydia ealycina.
Polam-back-chali, 1904, 65 ; see Basella
alb:
Polian, 1904,
tinctorius,
Polli, or safflower, 1901, 396, 397,
399: 407, 400, 410, 413, 414,
Polyﬁgonacex. pot herbs of the, 1904,
T

A,
149; see Carthamus

Polygonum Convolvulus, seed in oil-
cake, 1901, 117,

-+ Bistorta as a tan, 190z, 48,

- Hydrsopiper as atan, 1902,

1901, 212, 48.
———-—-, trial of, on .usar | ——e-—— viviparum as a tan, 1902,

land, 1ger, 461, 48.
Pitsal, 1901, 378; see P P barb as a pot herb,

Marsupiom. 1904, 69, 72,

Pitshal, 1901, 378; sce Pterocarpus | e——. as a pot herb of the
Marsupium. second value, 1904, 62,

Pit-shola, 1901, 378; see Pterocarpus 72,
Marsupium, -glabrum as a pot herb,

- Piun, 1902, 101 ; sec Acomtum hians,
Puwarri, a beverage prepared from
Cassava root, 1904, 134; see Mani-
hot,
Piyu, 1904, 13; see Sapium sebiferum,
Plane, 1001, 54 ; se¢ Platanus crientahis
Plantain, 1gor, 281, 282, 285, 298
-, ash of leaves 1n dyeing, 1gor,
0.

304.
me——— ———in preparng lac, 1901,
28:

—-, wild, 1900, 189.
Plantation system, 1903, 245, 246; sec
Sugar.
Plaster of Paris, 1602,145; sz¢ Gypsum
Platanus orientalss, tolerance of salimty
of, 1901, 54.
Plenro-pneumonia, 1900, 211,
Pliny, early writer, 1900, 186; 1901,
973 1904, 190; 1905, 86, 87.
Plough of Gujerat, 1900, 201,
Plucking tea, 1903, 2, 4.
Plum, tolerance of salinity of, 1901, §3.
Plumbago zeylanica, 1902, 110,
Plunki, lac without larvae, 1901, 222,
Poaya, 1904, 65 ; sec Basella alba,
Podanur lac ware, 1901, 311,
Podru, 1904, 38, 40, 41, 43, 47,55,59;
ses Panicum javanicum,
, analysis of the gram, 1904, 47,
see Panicum javanicum,
Peecilocera picte, 1903, 79, 8o,
Por, 1904, 65 see Basella alba,
Poisoning by arsenic, 1902, 106.
«———=— Sorghum vulgare, 1905, 108,

1904,
~——e~— plebeium as a famine food
of minor value, 1904,
79, 72.
-- staghinum a8 a
food, 1904, 70, 72
Pomad, one of the famine foods of the
Bhils, 1904, 46,

famine

Pomegranate, 1602, 43; sz¢ Punica
granatum,

Ponaridaram, 190z, 104; see Orpi-
ment,

Pongamia glabra, 1902, 110,

Ponnagam, 1905, 50; see l\fallotus
philippinensis,

Ponnaganti, 1904, 63; see Alternap.
thera sessihis

Poon spar, 190z, 25; sez Calophyllym
tomentosum.

Poonanghennuy kirai, 1903, 63; spe
Alternanthera sessihis.

Poplar wood used in lac tarnery, 1901,

323.
Poppy, white, analysis of, 1g03, 153,
180; see Papaver somniferum,
Populus euphraticz, use of limbex,
1901, 346,
———, 1901, §4, se¢ Cotton wood,
Poro, 1901, 212} see Ficus Cunia,

o e

F -

Putta, U, wre, sy ve .

Porte Suif, 1904, 115 see Saplum sehj.
ferum,
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Posuky, 1905, 2z; see Schleichera
trijuga,

Potaki, 1904, 65 ; see Basellg alba,

Potash, 1gor, 278,

——-, 1902, 107 ; sez Alkalis,

Potassium and its salts, 190z, 109.

Nitrate, 1902, 11,

, in ash of Argemone
mexicana, 1905, 19,

Potato disease, 1903, 87.

——-w-, treatment of, 1903, 106, 115,
121, 122,

Potatoes grown on alkali lands, 1gor,

50
~——- poor if manure is kainit, 1901,

0.

Potesntilla Leschenaultiana as a tan,
1902, 30

nepalensis as a tan, 1902, 30.

- supina as & tan, 1902, 30.

—- Tomentiila as a “tan, 1902,

31,

Pot-herb, Eschynomene aspera as,
1902, 152,

Pothidin, 1905, 50; see Mallotus philip~
pinensis,

Potinger, Mr, 1903, 42.

Potti-luppu, 1902, 111; see Nitrate of
. Potash.

Poudrette, 1903, 50, 53: 54.

Poulain, Mr, E,, 1904, 125, 145,

Pounds Sugar-cane, hiability to disease of,
1901, 76,

Pove, 1904, 79; see Melipona spp.

Powari, wild Carthamus seed, 1901,

39
Powari.

-bify 1901, 398 see Afridi wax
cloth,
——— o, 1904, 140 ; se¢ Carthamus
tinctorius.

Powasi, 1904, 177 ; See Bixa Orellana,

Powell, B, H. Baden, see Baden-Powell.

, Mr, B. H, Baden, 1902, 14, 112,
119, 126, 128, "132; 1904,
687 1905, 104.

——, Rev, T., 1904, 204,

Povwer, dlr. F, ., 1905, 74, 80, 81.

Powlett, Col., on the cattle of Marwar,
Rajputana, 1920, 207, 210,

Pgy¢, a bee of Ratnagiri, 1904, g1; see

Trigona. Meti

-, 1904, 79 ; $2¢ Dhelipona spp.

Praebu, Mr. X-?ishm. 190%? 197. P

Prain, Lieat.-Col. D, 1500, 47, 66, 67;
1901, 103, 10§, 106, 107, 110,
113, 3795 1992, 87, 793 1993,
1473 1954, 195, 214§ 1908, 72,

INDEX,

Prain, Lieut.~Col. D., on experimental
cultivation  of the Sisal hemp
plant in India; 1900, 47, ~

nglmd,lfhis?l“s seeds which have

een husked by steeping, 1903, 131.
Prasad, Raghu Na{h, 1 g3, 74.9 1
Prashad, Rao Bahadur P. Sukdev, 1901,

312,
Prebble, Mr. J. B., 190z, 57.
-, Mr J. G, 1902, 21, 61, 62, 76,
Precious stones, imitation, 1902, 133
Prices of buffaloes, 1900, 214, 219.
~——- of cattle, 1900, 209, 210, 211, 213,
216, 218, 219,
Prillieux, Mr,, 1903, 118.
Procter, Prof, H. R., 1900, 79, 80, 81;
1901, I10L; 1902, 6, 12, 13,
14, 18, 30, 40, 54.

H ' . 1901,
212, 262,
———emr———— 25 3 tan, 1902, 29.
, trial of, on usar fand,
1901, 455.
Proteids 1n milk, 1900, 196-200.
Proto catechuic acid, 1902, 13,
Pruning, Tea, 1903, 1, 36.
-~ fresh tea seedlings, 1903, 8.
governed by botanical princi-
ples, 1903, 5.
, importance of, 1903, 1, 2.
-« 1n relation to plucking, 1903,

4.
.+ mature tea bushes, 1903, 13.
~———--, objects of, 1993, 1.
—, “Stick,"” 1903, 15; se¢ “Stick
Pruning”.

———-, tea, amount of wood to be
left, 1903, 19.

————-+——, heavy pruning, 1903, 24.
~——-.———, parts of bush to be re-

moved, 1903, 23.
-, season of, 1903, 15.
—e ee——, system of, 1903, 33.
Prunings, Collar, 1903, 10, 19, 27, 29,°

33 ; se¢ Collar Pruning.

, heavy, 1903, 14, 23-29, 30.
————, light, of ‘mature tea bushes,
1903, 1324,

— of young tea plant, 1903, 6+

13,

, “ Table,” 1903, 20; ree Table
ning.

, Theory of, 1903, 2.5,

Prunus Amygdalas, 1991, 53;

Almond.,

set



INDEX,

Prunus, 1903, 53 ; s Plom,
~—— Armeniaca, Igol, 53}
Apricot.
———— Persica, 1901, 533 see Peach,
Prussic acid contained m Cassava foot,
1904, 129, 130, 133, 133, 134}
see Manihot.
~———— acid in Phaseolus Junatus, 1905,

see

1z.
Prussian blue, 1901, 310, 319; see
Lijward,
Psidium Guajava, as a dye, 1902, 43,
~——- a5 2 taD, 1002, 43,
planted on” usar land,
1901, 458.
, use of timber,

- 1901,
340,
Perocarpus, 1901, 386.
————— bilobas, 1901, 378,
dalbergioides, 1900, 173 ;
1901, 383.
———-———— erinaceus, 1900, 71, 73,
743 1901, 380,
———— tndicus, 1900, 73, 74.
mmmm.— Marsupium, 1900, 41, 43,
71, 73, 743 1901, 377,
379, 380, 388, 390, 391.
——e——, 2 food of lac,
1901, 212,
e analysis of, 1g0I,

e e 38 8131, 1902, 2, 3,

12, 29.
, dye  from  Dbark,
1901, 391,
, green manure
from, 1901, 392
————m————, leaves for fodder,
1901, 392.
e tan liquor from,
1901, 391,
——————— use¢ of, a5 a
green  manure,
1501, 34,
of timber,
1901, 392,
—————ee VRS, acuminata,
1901, 380
e, pAF, 3CHtE,
379.
~, var, biloba, 1901,

——— et USES

1901,

379
~—, ar,, vera, 1901, 379.
Pu, 1q05, z; see Schleichera tnjuga.
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Puyddun, 1905, 50; se¢ Mallotus philip-
pinensis,

R

) . tri-
juga.
PuI:mm', 1905, z; see Schleichera tri-

juga.

Pulla Tenai Egalu, a bee of the Nel-
lore district, 1904, 95; ser Apis
florea,

Pullatémga, 1904, 76; e Apis indica,

Pyllu egalu, 1904, 785 32¢ Apis floren.

Pylu-penang, 1qas, 126 ; see Marhot,

e, myouk, 1904, 126; sec
Manihet.

Pymarum, 1905, 2; sz Schleichera
trijuga.

Ptmchg.m Singh, Forest Ranger, 1901,
2.

38.
Punca Granatum as a fam, 1902, 12, 43.

Punnaga, 1905, 50; see Mallotus
philippmensts,
Punuce-keeray, 1904, 67 ; see Celosia

cristata,

Pupalia orbiculata, an Indian sand-
binder, 1901, 69,

Purai, 1904, 65 ; see Basella atba,

ari salt, 1900, 140,

Puri Sugar-cane, liability to disease of,
19073, 7

Puris, cakes prepared with ol of Car-
thamus tinctorius, 1904, 172,

Purnea, diseases of Sugar-cane o, 1901,
85, go.

Puroa, 1903, 503 see Mallotus phulip-
pinents.

Puroahung, 1905, 503 see Mallotog
philippinensts,

Purohi, 1904, 65 , sz¢ Basella alba,

Purvi Sarisha, 1901, 110; s¢¢ Brassica
cambpestris, var, Sarson.

Puskpalit, 1qou, 78 5 see Apis flores.

Pysi, 1905, 2 ; sez Schleichera trijuga,

Pusku, 1905, 2 ; see Schleichera uijuga.

uva, 3903, 25 see Schleichera trifuga,

Pauvatti, 1905, 23 see Schleichera trie-
juga.

Pwényet, 2 tesinons wax yielded by
the Dammer bee, 1904, 79, 80, 99
see Melipona spp.

Pya-qung, medin-sized bee of Burma,

1904,28 3 see Apis sp.

i

Puccinia graminis, 190%, 12 5 sze Rust.
Puchadioo, 1904, 39, 42 ; se¢ Tanicum
5p.

» 1904, 76 ; see Apis indica,

——— gyt, largest and most fmpottant
Bee of Rurma, 1904, 68, 993

see Apis dorsata. i

"
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Pya-gyi, 1904, 75,98, 99; see Apis
dorsata,

Pyaung, 1903, By ; sz¢ Sorghum valgare,

Pyaung -net-si,” 1905, 105; see Sor-
ghum vulgare,

Pye, Mr H,, 1901, 31.

Pyinkadn, 1902, 29; see Xylia dolabri-
formis,

Pyi-og;'wng {Pri-nyaung), 1904, 25 ; sce
Ficus bengalensis,

Prrogaliol, 1902, 12

Py1us communis, 1901, 53 ; ser Pear,

—— - Malus, 1901, 53 ; e Apple

Pythium, 1901, 132,

= Attotrogus, 1903, 106,

- vexans, 1903, 106.

Pyu-bin, 1902, 35; sec Rhizophora
mucronata,

Q

Quebrachia Lorentzii as a tan, 190z, 4.
Quebracho as a tan, 1902, 4, 9, 13.
« tannic acid, 1902, 13,
Queensland, Central Factories in, 1903,
246, 247, 248, 249, 250; see Sugar,
Quercetin, 190z, 13, 18, z5.
Qrercus dilatats as a tan, 1902, §5.
————- Aegilops as a tan, 1902, 13
- glauca as a tan, 1902, 35.
~————-- incana as a tan, 1902, 55.
———-- infectoria, galls, as 2 tan, 190z,
12,
we—me—mn- [lex as a tan, 1902, 12, §5
a—-- lamellosa as 2 tan, 1902, 55,
e lobata, tolerance of salinity,
of, 1901, §3.
—mmwmee pachyphylla as a tan, 1902, 535,
- Robur, 1901, 54 ; se¢ Oak.
v 88 a tan, 1902, 12,
oo semecarpifolia s a tan, tgoz,

Q R use of, in prep.
101, 289,

Quinine, an organic alkali, 2902, 107.

Quoilu, 1902, 131 ; see Salicornia bras
chiata,

Qurfum, 1904, 149; ser Carthamus
tinctorlus,

ing lac,

R
Ra3, plant ash manure, 1903, 111,
—— (Kanji), 1954, 40, 41; 3¢

Panicum colonsm.

. INDEX,

Rabbing, 1902, 111 g2 Carbonate of
Potash.

Rabf juar, 1903, 88, 97, 98, 101, 111}
see Sorghum valgare. -

Rachi, a tool used in lac tumery, 19018,
321, 322,

Radatbera, 1901, 378; se¢ Pterocarpus
Marsupium.

Rdgi, 1901, 362; 1903, 154, 1673

1903, 98; see Eleusine Coracana.

—, 1904, 30; s¢e Ficus religiosa,

Rakan,” sola-pith decorations for idols,
1902, 152,

Rakar d4l, 1953, 36 see Cajanus

indicus.

~—-emdf, 1903, 125, 136 ; se¢ Cajanus
indicus.

Rahilaka, stick lac, 1901, 229.

Rdi, 1904, 30 ; see Ficus religioss.

—-, mustard seed, percentages of

mustard oil in, 19071, 104.
~—-, 1001, 106 ; sez Brassica juncea.
Rai, Mr. Mansukh, tgor, 248.

Rain destructive to lac, 1go1, 226, 239,

246, 264.
Rainfall, effect of, on &sar land, 1901,

1905, 50 ; se¢ Mallotus philippi-
nens:s,

Raipore, lac at, 1901, 240

Rasya, 1904, 30 ; sze Ficus religiosa.

Raymahal Hemp, 1904, 111 ; see Mars-
densa tenacissima.

Rajputana, pigments used in, 1901, 341,

Rakfa rokida, 1904, 69 ; s¢¢ Polygonum
glabrum,

Ratfa-bhurna, 1905, 86; see Sorghum
vulgare,

Ril, 1904, 335 ¢ Shores robusta.

R4l kala, 1904, 33; see Shorea robosta,

—~— safed, 104,33 ; sre Shorea robusta.

~—— $ard,1904, 33 ; s¢¢ Shorea robusta,

Rala, 1901, 374 ; see Setaria italica,

~——, 1904, 13 ; se¢ Shorea robusta,

~——, analysls of, 1903, 167; see Setaria

italica.
Ramatils, 1903, 3643 see Gulzotia
abyssynica,
, analysis of, 1903, 171; se¢
Guizotia abyssynica,

Kamlal, 1904, 28§ sce Ficus glomerata.

Ramgira Xino, 1900, 46.

Ramle, tolerance of salinity of, 1901, 51,

Ram-tanta, 1902, 63,64 ree Acacia

anabica,
Rambeli, 1933, 99, 109; see Sorghum
vulgere,
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Ramp, or harrow, 1900, 202, 203.
Rampowa, 1902, 49 3 see Myristica,
Ran fandkla, analysms of, 1903, 165 ;
sez Coix Lacryma Job1.
—— matar, analysis of, 1993, 163 ; see
Coix Lacryma-Jobi.
Ranga, pure tin, 1901, 317, 331, 332.
Rangamale, 19057 503 see Mailotus
philippinensis.
Rangamali, 1904, 177 ; see Bixa Orel
lana.
kannu, 1904, 177 3 se¢ Bixa
Orellana.
Rangd-pard, red rust on Phaseolus
Mungo, 1903, 130. L
Rangata, polishing stick 1n lac turnery,
1901, 321, 322,
Ranga sdg, 19o3, 63; see Amarantus
gangeticus.
+dk, 1904, 63 ; se¢ Amarantus
gangeticus,
Rang-barat, 1901, 378 ; see Pterocarpus
Marsupium
Réng-dengid-mdh, 1903, 127 ; see
Phaseolus Mungo, zar. radiatas
Rangin, a variety of lac, 1991, 224. h
Rangoli, red rust on Phaseolus Mungo,
1903, 130.
Rangpur, diseases of Sugar-cane in,
1991, 85, 90.
Raniphul, 1904, 703 see Polygonum
plebeium.
Ranji, 1904, 30 see Ficus religiosa.
Ranjjondhala, 1904, 203; see Coix
Lacryma-Jobi.
Rankel, 1904, 25 ; see Ficus bengalensis,
Ranmakas, 1904, 203, se¢  Coix
Lacryma-Jobi,
Rao, Mr. E. Krishna, 1905, 98
Rape, Indian, 1903, 160, se¢ Brassica
apus, zar. dichotoma
—, tolerance of salinity of, 1901, 50
Rasamila, Altingia excelsa, 1904, 116,
117, 119,
Rasi, 1902, 125 ; see Carbonate of Soda.
Rassaul, 190z, 58 ; see Acacia concinna,
Ratadiu, “1903, 85; s¢¢ Sorghum
vulgare.
Rataru, 1905, 85; see Sorghum vulgare.
“ Rath” cartle, 1900, 215, 216, .
Rato-baval, 190z, 60; see Acacia
Jacquemontii.
Ralooti-sdg, 1904, 703 see Polygonum

stagninum,
Rats as a pest, 1900, 12.
Rau math, tgos, 63 ; fee Amarantus

gangeticus,
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Raundra, 1902, 61 ; see Acacia leuco-
phlcea.

Rauns, 1905, 50, sc¢e Mallotus philip-
anens's,

Pas od —man £

[ P S P} |

Rawan, analysis of, 1903, 191; ree
Vigna Catjang.
Rawen, 1905, 50; see Mallotus philip-
pinensis.
Rawlinson, Sir Roberl, 1903, 38.
Re-agents, ordinary, not very destruc-
tive to grass hoppers, 1903,

71,
, effects of, on grass-hoppers,
1903, 83.
Realgar or red arsenic, 1902, 104,
Reasoner Brothers, Messrs, 1900, 51,

56.

Rebsch, Mr B. A, 190z, 15,

Rechanaka, 1905, 5o; sez Mallotus

philippinensis,

Red arsenic, 1902, 104; see Realgar

—Catechu, 190z, 79; see Acacia

Sundra,

———gums, 1901, 54 ; see Eucalyptus

lead, 1901, 319, 322.

-———mercury, 1901, 310, 317, 326; see
red lead, vermilion and sulphide
of mercury.

——smut of sugar-cane, 1901, 75,

——rust, 1903, I5; see Cephalenros

mycoidea,

——spider, 1903, 13, 14, 15;

Tetranychus bioculatus,

Rees, Mr A, 1905, 86.

Reess, author on Tyloses, 1901, 172,

$ee

177,
Reh, 1901, 417, 418, 419,

—~, 1902, 117; se¢e Carbonate of
Soda
~——, literature relatmg to, in India,

1921,
——, nature, value and utilisation of
Alkali lands, 1901, 41,
Rehdl, 1002, 117 ; see Reh,
Rehala, Jand beanng reh, 1g01, 418,
Rekir, 1902, 117 ; sez Reh.
Rehi, 1901, 418 5 sez Rehala.
ichenbach. B H,

crbach von,

1901, 171, 172, 177,

Reid, Mr. J. R, 1901, 433.

Rein, Prof, T. 1., 1903, go.

Reinherz, M, 0., on’ the chemistry of
froits of Ficus,
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Rulya, 1405, 505 see Mallotus philip-
pmensis
——-=, & prepaation from  Mallotus
philippinensis, 1903, 57.

Rumadi, 1901, 28 ; see Prcus glomerata.
Rumex hymenosepalus, 1901, 1o1.

-, 88 atan, 1492,

12, 48.

——— mantimus, as & pot herb, 1904,
70

e nepalensss a3 a tan, 1903, 48,
vesicanus, asa pot herb, 1904,

70

Rumphius, G. E, 1901, 301; 1904,
119, 190; 193¢, 88,

Rusam, 1905, 2, see Schleichera trguga,

Rusby, Prof. R R, 1904, 204

Russel and Risiew’s method of macera-

INDEX.

Sachi puthis, records on bark of Aguic
laria Agallocha, 1904, 10,

Sachs, Prof, . von, 1901, 172

Sacred buffaloes, 1900, 214.7

bulls, 1900, 216,

Sadebeck, Br. R,, 1903, 87.

Sadhe, a bee of East Khandesh, 1504,
013 fee Apis indica. .
Sadhi, 1901, 304; sze Carthamus tincs

torius,
—mees, 0f) plant, 1904, 149} see Cartha
mus tinctoras.
-= 1904, 76; ¢ Apisindica.
Safed mallate, 1905, 503 see Mallotos
hilippinensis,
Saffda, 1905, 302; see Sorghum wule
gave,
- white lead, 1g01, 338, 341
keebat, term used in Jaipur lac

tion, in sugar , 1903,

208,
Russell, Mr. R V., 1.C S,, onlac-dyeing,
1901, 293
. Surgeon C, M., 1900, 104
Rust in wheat, prevention of, 1901, 11,
Ruthal buf, 1901, 212 see Facus lacci

era
Ryan, Mr. G M., 1901, 192, 210
———a—————. , on facin Sind, 1901,

264.
Rye, tolerance of salinuty of, 1921, 48.

)

Sdban-piiti, 1902, 1365 see Bengal
clays.
Saccha khor, tgo2, 76 see Acacia
Senegal,
Saccharon or concrete honey, 1gco,
Saccharum srundinateum, 1900, 122,
- cifiare, 830 Indian sand-
binder, 1501, 69,
- oficwnarum, 1goe, 221,
1 1903, 193, 2457
see Sugar.
sara = 5, 1
Sach, Dr., 1904, 109,
Sacka, eyhinder wsed in making lac
bracelets, 1go1, 334.
Sachi, 1904, 23 se¢ Aqnilaria Agallocha,
e t2E, OF 8l0C-WOOS, 1003, §
P gDy, g3 re Aqularia
Agallocha,

¢

work, 1901, 317,
Safed-Bachnag, 1902, 98 ree Aconitum
ferox, var, atrox,
e Aikar, 1902, 613 se¢ Acacia lens
cophloea,
e satnbul, 3902, 303 ; 3¢ ArsenOUs
Anby dride.
Safflower, 1903, 1633 1904, 149, 165,
166, 167, 168, 169, 170}
1905, 63; se¢ Carthamus
tnctorivg.
, 1903, 166; see Kusami.
e, BCTEgE UNAES, 1904, 153, 1585
1¢¢ Carthamus tinctonius.
oeneces, A1) 515 O, 3903, 153, 1633
see Crnthamus tinctorius.
a—emeee take, price of, 1903, 233;
see Casthamus tincto-
rius.
i 35 TRNRLE, 1900, 28,
e d5¢, industey of Central Pro-
vinces, dechine in, 1904,

132; 120 Canhamus
tinctorios .
e e gegistered  in Indian

Museum, 1905, 275 ¢4
Canlhamaus,
enemreane, t5348 61, 1904, 1743 222
Carthamus tincierivs.
e O, 1500, 13 5 1904, 160 d2¢
Carthamus tinctorius,
e sammne che mical change ol boul
ing, 1991, 411
hods  of

3

prey
of, 1921, 395.

seed and ofl: i {rses,
1904, 163, 1645 g0t
Carthamus tinctorins.
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Saflower seeds registered in Indian
Museum, 1904, 174 ; se¢ Carthamus.

Saffron, Amencan, 1903, 153, 163 ; se
Carthamus tinctorius.

Sdg chaulas, 1904, 64; see Amarantus
polygamus.

Sdg, Green and Red, of Calcutta
market, 1904, 61.

Sagade, 1905, z; see Schleichera tri-

juga.
Sagar-Tagar wood, 1904, §.
Sagdi, 1905, 2; see Schleichera tri-

Juga.
Saggina, 1905, 87; see Sorghum vul-
re.

Sagom, 1901, 213 ; see Tectona grandis,
Sagot, M, 1904, 123, 129, 146,
Sogova, 1995, 87; see Sorghum vul-

gare.
Saguwan, 1901, 347 ; see Teclona gran-
dis.

Sagyerk, 1904, 217, 221} see Coix
Lacryma-Jobi, zar ma-yuen.

- Sakab, prepared dye of Safllower, 1904,
166, 167; see Carthamus tincto-
rins,

Saharanpur, lac trade at, 1901, 237.
Sakeban Sugar-cane, Hability to disease
of, 1901, fo.
Sahiwal of Shahpur lac ware, 1901,
314, 322,
Sahs nays rang, 1901, 340.
. Sat-kanla, 1902, ¢3; see Acacia Suma,
Saila, a tool used in lac turnery, 1901,

333
Sain, 1902, 63 ; see Acacia Suma,
, Termnalia tomentosa,

—_— 1900,
5.
Saj, Terminalia tomentosa, 1900, 85,
1901, 213,
Sajt, 1902,117 ; see Sodium Carbonate,
—— kkdr or Barilla, 1902, 126; see
Carbonate of Soda.
—— Mati, 1902, 117; see Carbonate
of Soda
=——, Potassium carbonate, used in pre-
paring Safflower dye, 1904, 16s,
166, 167, 168, 169, 170 see Care
thamus tinctorius,
Sajja, 1905, 85 ; sec Sorghum vulgare.
Sajyi, 1901, 278, 324 see Carbonate
Soda.

Sajpmattt, 1904, 623 sec Barilla,
Sajfimati, in” preparation of lac, 1901,
290, 297,
anlac-dyeing,

1901, 303,

304.

3i

. -
Safimati or fuller's earth, used in dye-
ing with Bixa Orellang, 1904, 185,

Sakher, 1904, 33 ; see Shorea robusta,

Sdkku, 1904, 33 ; see Shorea robusta,

Sdthua, 1904, 33 ; see Shorea robusta,

Sakks, 1901, 324

Sakku, 190y, 33 ; see Shorea robusta,

Sakok, 1904, 33 ; see Shorea robusta,

Sakor chima Sugar-cane, lmability to

disease of, 1901, 83
Sakua, 1904, 33; see Shorea robusta,
Sakyerk, 1904, 217, 222, 223; see Coix
Lacryma-Jobt, zar. ma-yuen.

Sdl, 190z, 85; 1go1, 213, 218; 1902,
2,15; 1904, 33; 1905, 52} ser
Shorea robusta, -

—- brikshephal, 1904, 33; see Shorea
Tobusta

—-- seed perhaps poisonous to stock,
194, 36.

—-- seeds, composition of, 1903, 35;

see Shorea robusta.

Séla, 1904, 33; see Shorea robusta.

Salat, 1901, 252 see Boswellia thuri-
fera

——-, 1904, 33 ; see Shorea robusta.

—= gugul, gum-resin of Boswellia

serrata, 19oo, 101

Sal-ammoniac, 1901, 317; see Nausa-

dar.

Salanchi-sak, 1904, 63; see Alternan-

thera sessilis.

Salar, 1901, 345; sec Boswellia thuri-

fera. °

— -, 1901, 369; sez Panicum milia-

ceum

Salze, 1904, 203; see Corx Lacryma-

Job, var. ma-yuen
—— wulan, 1904, 194; see Coix gigan-

tea.
Sdlt, spring (xice), 1903, 132, 1
Salicorma brachuata, gnslndgmn s?’a%
1902, 131.
s~ herbaces, 1gor, 62,
————— - indica, 1902, 1305 see Arthroc-
nemum indicum,
- mucrorata, 19o1, 62,
- subterminahs, 1gort, 59;
see Dwarf samphire.
, tolerance of salinity

of, 1901, 61,
Salix tetrasperma as 2 tan, 1902, €5.
Salones collect Aquilaria, 190s, 4.
Salsify, tolerance of sahnity of, 1gor,

50.
Salsola fastida, 1902, 128, 131; 1904,

0.

jold

twort,
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Raulya, 1605, 507 32 Mallotas philip
pnensis.
y & preparation from  Mallotus
philippmensis, 1903, 57,
Rumadi, 1904, 28 ; sez Ficus glomerata,
Rumex hymenosepales, 1991, 101.
e e, 8§ 2 tan, 1902,

32, 48,
~——— maritimus, as a pot herb, 1904,
0.

s pigpalensis as a tan, 1903, 438,
s VESICATIUS, BS3 POU herb, 1004,

70.

Rumphues, G, E, 1901, 391; 1904,
119, 190; 1925, 88.

Rusam, 1905, 2 ; see Schieichera trijuga.

Rusby, Prof. R R, 1901, 204,

Rausse} and Rissew's method of macera-

INDEX,

Sachi puthis, records on bark of Agsi-
laria Agaljocha, 1904, 10,

Sachs, Prof, J. von, 1901, 172

Sacred buffaloes, 1900, 214. 7

e bulls, 1900, 216,

Sadebeck, Dr, R, 1908, 87.

Sadhe, a bee of East Khandesh, 1901
91; see Apis indica, )
Sadki, 1901, 394; s¢¢ Carthamus tinc-

+ torius,
v, oil plant, 1904, 349 se¢ Cartha
mus tinctorius,
——my 1904, 767 $r¢ Apis indica,
Safed mallata, 1905, 506} see Mallotus
philippinensis.
Sofeda, 1905, 102; se¢ Sorghum vl
n :

gare.
- white lead, 1907, 338, 341

N tios, i sugar 1903, ki-dat, term used in Jaipur lac
208. work, 1901, 317,
Russell, Mr.R V, 1C S, onlac-dyeing, | Safed-backnag, 1902, §9; see Aconitum
1901, 293, {erox, var. atrox.

, Surgeon C. M, 1900, 104 e R2kar, 1902, 61 sz¢ Acacia leue

Rust m wheat, prevention of, 1go1, 11. cophloca,
Ruthat dut, 1901, 212 ; tee Ficus lacels | ——- sambul, 1902, 103 ; se¢ Arsenous

Anhy dride.

era.
Ryan, Mr. G. M., 1901, 192, 270.
—————— , on facn Sid, 3901,

264.
Rye, wolerance of salimty of, 1991, 48.

s

Saban-miti, 1902, 1263 ser Bengal
clays.

Saccha khor, 1903, 763 zce Acacia
Senegal,

Saccggrcn or concrete honey, 190,
186,

Baccharum arundinaceum, 1900, 122.

- cihiare, an  Indian sand-
binder, 1901, 69,

~ oflicinatum, 1500, 221,

1 1903, 193,245

#ee Sugas
ra =8,
ch}v, Dr., 1504, 109,
Sacka, cylinder used in making lac
bracelaws, 1991, 334,

Sachi, 3901, 35 4ee Aquilana Agullogha,

—- u}e» or aloe-woed, 1904, 9.

s VD01 93 xee Aquiaria |
Agallod:’a. 93 derania

Safffower, 1903, 1635 1904, 149, 165,
166, 167, 168, ¥6g, 170;
1905, 63; see Casthamus
tinctornus.

L 1903, 166 ; szz Kusanmi,

, acreage under, 1904, 153, t58;
see Uarthamus tinclonus.

, analysis of, 1903, 153 163;
se Carthamus tincionus,

e ¢k, price of, 1993, 223}

see Carthamus tincto
s,
as manure, 1900, 29.
e (i€, industey of Ceotral Pro-
vinces, decline in, 1505,
152; sec Canhsmus
tinctorigs. .,
e ien gegistered  in Indian
Museer, 1904, 175 3¢
Carthamus.
e, Aradle IR, 1G04, 174 204
Casthamus tincicpus.
e O}, 1400, 135 1504, 360 #2¢
Carthamos tinctosius,
e aesmmns chemiral change of boil-
ing, 1971, 411,
hods of prep
of, 1921, 39{.
v s2ed and cil-cakeanalyses,
1904, 163, 1647
Carthamus tinctoriuy
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Sankhlu, 1904, 203 $e¢ Coix Lacryma-
obi,

Sanklu, 1904, 203 ; %¢ Coit Lacryma-

Smskhr;;, 1994, 2033 gee Caix Lacryma-
i

obi.

Sankhya-safed, 1902, 103 ; see Arsenous
Anhydnde, )

Sankru, 1904, 203 ; s¢e Coix Lacryma-
obi.

Sanpyaung, 1905, 105; s¢e Sorghum
vulgare.

Sant4ls, aboriginal tribe, Réjmahdl Hills,
use Marsdema tenacissima, 1gos,
113.

Santslum album ss 2 tan, 1992, 51,

Sap, circulation of, 1901, 157.

Sapindus tnfoliatus, 1909, 111,

Sapinm sebiferum, 1904, 11.

Saponaria Vaceariz, seed in ol cake,
1901, 117,

Sapiala, 1902, 58 ; see Acacaa concinna
« ' (A

86, 99,
Sarang, 1924, 75 ; S¢e Apis dorsata.
Sarcobatus vermiculatus, 1901, 59 ; see
Greasewood,
tolerance of salimty

of, 1go1, 61.
Sarei, 1904, 33 ; see Shorea robusta,
Sarepta mustard, 1901, 107 § see Brassica

besseriana
Sargeant, Mr. C, 1go1, 1.

Sargs, 1904, 33 ; see Shorea robusta,
Saringa, 1904, 33 , s¢¢ Shorea robusta
Saringss, musical instrwnents, 1go1,

345 N
Sarjika, 1902, 1093 st C of

213

Sartwak, 1903, 383 se¢  Oplismenus

colonus.

Sast, 1903, 2 ;3 see Aquilaria Agallocha.

Sassar, 1604, 63 ; s¢¢ Erug lanata,

Sasut, blmsh pigment used in lac turnery
1901, 340.

Satar, 1903, 76 ; see Apisindics,

Safde, 1403, 76 ; see Apis ndica,

Satdeo, 1902, 152 ; see Gerua.

Sateri, 1904, 76, 77 ; see Apis indica,

Satha, 1903, 76, 77 ; se¢ Aps indica.

Sathi rice, grown on usar land, 1901,

441,

Sathpurfa, 1903, 76, 77 ; 2e¢ Apis indica.

Sathra, chisel usedin lac turnery, 1901,
321, 322,

Sathri, 1001, 321, 322 ; see Sathra,

Sative, 1904, 76 ; sce Aps indica,

Satpada, 1904, 76 ; see Apis indica

Sairee, 1904, 76 ; see Apisindica.

Sattapuri moku, 1904, 93; se¢ Apis
mdica.

Satu, 1901, 364, 363; see Hordeum
vulgare.

Sauri arak, 1904, 69; see Polygonum
glabrum,

Saza, 1901, 369 ; s2¢ Panicum milia-

ceum
—— , analysis of, 1903, 179 ; s¢¢ Pani-
cum mibaceum. \

Savaras gather honey in Vizagapatam,
1904, G4 ; s¢¢ Ap1S sp.

Savari-katiui, t9os, 126 5 see Manihot.

Sawa, 1901, 368; see Panicum frumen-
tacewm.,

Sawal cattle, 1900, 211, 212,

Sawan, 1901, 368, 462 ; see Panicum
framentaceum.

Sazfank, 1901, 368; se¢ Panicum

Potassium,
Sarjom, 1904, 33 ; see Shorea robusta.
Sarjum, 1904, 33 ; fee Shorea robusta,
Sarkf, analysis of, 1903, 169; ser

Gossypum herbaceum.
Sarnakasart, 1905, 50;

philippinensis.
Sarposk, the copper still-head, 1904, 7.
Sarson, 1901, 107; se¢ Brassica cam-

pestria, ar. Sarson; also Bras.
sica dichotoma, 1901, 326.
———, analysis of, 1903, 153, 155, 161 ;
see Brassica campestris.
~——— , mustsrd sced, percentages of
mustard oil in, 1901, 104,
e, zard, 1901, 110} se¢ Brassica
campestris, var, Sarson,

see Mallotus

Sawantwady, focusts at, 1go; .
Sawer, Mr. J. C,, 1902’, 60.3, ”
Sawyer, Mr. A, M., 1904, 125, 134,

147.
Saxifraga ligulata as a tan, 190z, 31.
Sbrenlati, Mr., 1904, 15.-
Scaliger, Dr. J. C., 1905, 8y,
Schaer, Prof."Dr. Edouard, 1900, 41,
42, 43, 44, 45,73,
Schenck, 1901, 380.
Schima crenata, a food of lac, 1901,

213,

Schimmel & Co., Messrs., 1901, 1045
1903, 6o, ?

Schindelmesser, Dr. J., 1903, 74.

Schlagdenhauffen, Pr. F., 1gos, 73,
chlagintweit, A.,"19°4. us? 573 -
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Shisham, 1901, 2113 see Dalbergia
latifolia.

, 1901, 323, 339, 345, 458;
see Dalbes:'gla Sis500. 5 455

Shit Sugar-cane, liability to disease of,
1901, 84.

Sholagars, 2 wild tribe of Nosth
Coimbatore and Nilgin Hills who
collect honey and wax, 1904, g6.

Shord, a bamboo cage, 1901, 232,

——-, 1902, 111 § s¢¢ Nitrate of Potash

——-, 1903, 70, see Salsola fosuda.

Shora-kalm:, 1goz, 111; see Nitrate
of Potash.

Shorag, 1904, 70 ; see Salsola feetida

Shoragars as saltpette workers, 1gos,

26,
Shorea obtusa, a food of lac, 1901, 269
., robusta, 1900, 83, 97, 173,
1905, 52. )
———, a food of lac, 2901, 21
—— as a tan, 190z, 2, 3, 10,
15, 110,
———am——, seeds as a famimne food,
1904, 33.
——, siamensis, a {ood of lac,
1901, 269,
Talura, a
13, 265, 266.
, varistion of amount of
tannin in bark, rgoz,

"foad of lac, 1go1,

k4

Skorga, 1902, ljls; s¢e Salsola [cetida,
Short, Mr. E. A,, 1901, 280.

Shortt, Dr. J,, 1904, 125.

Showers, Mr, St. G. A, 1993, 9, 11,

13, 35
Slm'?x, ?gol, 345 3 see Albizzia Lebbek,
Shuk, 1902, 103 ; se¢ Arsenous Anby-

dride.

Shunnambu, 1902, 137; se¢
of Lme.
Shupra, 1903, 149; se¢ /Eschynomene

Carbonate

aspera.
Shu-shu, 1905, 89; se¢ Sorghum vul-
gare.
Shuttles, 1901, 323.
Shutileworth, Mr. A, T., 1902, 64.
Mr. R, J., 1904, 208,

i heq.

« e of

T
Sibsagar, lac prepared at, 1901, 338.
Si:il;ulmmcd mica, 19:0,9:3(':,31332.

INDEX.

Sida, 1901,
parvitlora,

Sige, 1902, §8 ; see Acacia concinna,

Sth4uan, analysis of, 1903, 153, 168;
see Eruca sativa,

Stka, 1902, 58; see Acacia concinna,

S1hekai, 1902, §8; see Acacia concinna

Sikikai (Acacia conanna), 1900, 111

Stkra kracka, 1904, 210, 213; see Coix

Lacryma-Jobt, var. stenocarpa.
——- krada, 1904, 210, 213; see Coix
Lacryma-Jobi, var. stenocatpa.
—— kraou, 1904, 203, 208; ser Coix
. Lacryma-Jobi,
Siktha, 1904, 101; see bees'swax, also
. Aps sp.

Silage, analysis in, 1901, 374. .

~——-, comparative analysis of seven
samples, 1903, 187,

S:_lat sugar-cane moth borer, 1900, 224,

Silaras, trade name for the incense
called oriental storax, 1904, 117.

Silk dyed with lac, 1901, 292, 293, 302,

212; see Lagersiremia

304.
—-dyeing in Burma, wax-resist
patterns  for, 1904, 101; Ser

. bees-wax, also Apis sp.
Silkors, 1901, 210; see Albizzia lucida.
Silkworms, 1900, 181.
Snlondi-l\[ansukrg., won-ore, analysis,
1904, 23.
manganiferous
analysis, 1904, 23.
Silting, as & method of reclaiming usar
land, 1901, 435.
Sima-ativasa, 1902, 923 se¢ Aconitum
heterophyllum,
Simla district, barium sulphate in, -
190z, 136, -
Simmonds, Mr. P, L., 1904, 135, 136.
Simmons, Mr, W, 1901, 151,
Simson & Co., Messts., 1000, 7, 14,
Simul-dlu, 1903, 126 ; see Manthot.
ltorul, 1908, 126; sez Manihot.
Sinapis chinensns,. mustsrd oil in, 1991,

ore,

119, 125,
————dissecta, mustard oil in, 1901,
119, 125. -
.., structure of seed of,
1901, 104, ng. .
—— juncea, 1903, 160 ; st Prassica
uncea. .

ramoss, 1971, 113} 1903, 160
tnlocutaris, 1901, 1c6.

Sind, lac In, 1901, 262, 276.

~——, lac ware, 1901, 311, 5t6.

«—, pigments used in, 1901, 342,
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a7
Sindkart, 1995, 503 #¢¢ Mallotus phil- S_mih{::f E., :g;: :g.ﬁns.
Sindhh eawles 1990, 211- o M WL ML Tt 11, ,
Sindhur, 19'05, 50 see Mallotas phil- ‘L —_— er“\\'onhm:(cn G., 1923, 1¢5,
. ippinensis. ol - < io0
Sinduria, lsqscs. 50; a¢¢ Mallotus phil- { Q—r;;l-’.“;!r .’r},.),‘lql_;;.‘lg?é; b a8
HNENSsIs, S o o400 Ney “y 2 .' .
Sx'nld};pn', 1905, 50; 3¢ Mallotes philip- X “Sn’:sg"',ilr; g’:n;:;?]s;;%ﬁi sb, 17, 18,
nsie, o3,
Sm,‘;:repﬂ:tg, 1925, 505 s Mallotus t Soal, '19::. 149; are Aschynomene
phikppinensss.

| avpera. X i
Stngardans in lac tarnery, 1901, 3!6,1 Soap-making from Sapium sebifcrum,
inghta, 1605, 85 ; sre Sorgum ul- | 1994, 13,
Smf;nlr: 95 B8 s ! Sodx?lqcx. 1053 2re Alkals.
Singhra, vsed m saflower dyeing, ——, s indnsial vies, 1992, 824,
1904, 165 ; sc¢ Nyctanthes Asbor-
o ~ 5 e A

{ —— for paper making, 1921, 445.
{ — =~ s3lts, formation o, in soily, 1931,
e 2
' ' [ Ca ET .'((l

o~ «ath, 1902, 116 ; se¢ Carbomate of
L e Soda,
Sin-shik, 1902, 103; aee Arsenous Sodium and uscompiunds, 1973, tig,
Anhydnde, Sodes, 1903, 27 a¢e Yicus Cunla,
Sinth, 1904, 101; s bees-wax, also  Sokaga, 1901, 33§; aer Suhaga.
s 5P, Sohdgd-tiakal, 102, 1324 fee Dorax
Sipi-ka-chuna, 1902, 137 ; sce Carbon-

or Sodivm Biborate.

ate of Lime, Sohriew, 1904, 217, 210; 2¢ Colix
Sirek, 1905, 87; sec Sorghum sulgare. Lacryma- Jobi, rar, ma-yuen.
Sirdhi, 1901, 347 ; see 21zyphus Jujuba. | em—m—-, mynnar, 1904, 217, 210} se¢
Sirek, 1905, 87 ; sez Sorghum vulgare, Coix Lacryma.Jobi, car. ta-
Sirin, 1901, 210 ; sec Albizzia Lebbek, yuen.
Sirmali, 1904, 67 ; see Celosia cristata | e—e——-, refucpl, 1994, 217, 220} fer
Sirris, 1901, 261 ; see Albizzia Lebbek,

Coix Lacryma-Jobi, rar. ma-yuen,
Soil, effect of, on  Manihot ulil?sslmn,
1904, 133,

—— exhaustion, 1903, 14, 24, 25.
—_— necessitating ~ leavy
Pruning, 19o3, 24, 25

—- for top dressing, tgo3, 32,
——of pepper gardens, analysis of,

1401, 39.
___mg;pcmures at Khandwa, 1403,

Sirru-Pulay-vayr, 1904, 03 ; see Krua
lanata,

Strus, 1901, z10, 262 ; see Albuzma
Tebbek,

Sisal-hemyp, 1900, 47, 48, 51
Suta, empty sced lac, 1901, 223, 226
Sttars, country guitar, 1got, .
Silta, a substance obtaned irom crude
saltpetre, 1605, 35.
——, statement of yield, 1505, 42,
, uses of, 1903, 40,

Sitya, 1904, 210, 212 ; see Coix Lacry-

ma-Joby, zor, stenocarpa,
Siya, a pestle, 1904, 7.
Skinner, Mr. C. B, K,, 1901, 237,
Slade, Mr. H B, 1905, 110.
Slaney, Mr. W. G,, 1903, 72.
Sleeman, Major W, H,, 1gor, 18s,

1.
Sojat of Marwar lac ware, 1gar, 312,
Solander, Mr, 1go4, 205:2194. '3
Solanum Melongena, 1900, 324,
~———-- tuberosum, 1goi, 5Q3 e
& Potato,
=, diseases of, 1903, gy,
——————, caslor-cak’e 3 87

cowdung ag ma:\r:g
419, 432, for, 1503, 99. ¢
—_— —, on lac, 1838, 1901, | m——— potato diseas,
233. prevented by spraying, 1903, 108, *
Shding scale of purchase, 1903, 251, | Sola-pith flower manufactire, yo
253; see Sugaf, 151, r 1902,
Sly, Mr. F. G,, 1.C.S,, 1903, 78, 217, | =———-, hard vatiety, affords fy
230.

]

valuable charcoal, v+ .+ 1 _" alsg

4

-
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Sola-pith, hard variety, made into sola-

INDEX

Sorghum vulgare, gar, bicolor, 190,
9o,

———m—e =, par, cernium, 1904, 90.

>, var. Roxburghit, 1993,

opis, floats  for
fishing nets, etc,
and elephant pads,
1902, 153.
————-- hats, 1502, 150,
————-- manufactares, 1902, 150.
———--plant, 1902, 149;  se¢
ZEschynomene,
———n—=— leaves eaten as potherb,
190z, 152.

——emen ——., oil extracted from the
seeds, 1902, 152.

Sola substitutes, 190z, 154.

—— topi, 1902, 151; see Sola-pitht

SolIej::‘uﬁula, 1904, 79; see Melipona
Saﬂzsf{'xgoz, 103; see Arsenous Anhy-
Sondf;n:;f, Bengal pulse, 1903, 131,
_— muihi, 1903, 131 ; sze Phaseolus

Tungo.
Sonaru, 1901, 3453 see Cassir:lFiszuIa.

9L
L var, Sacch N

1905, §I. .
s, cultivation of, 1405,

90.
—————-————, diseases and pests

of, 1995, 94.
e, industrial  uses  of,

1905, T13.

for, 1§03,

——— ., manure

94,
, poisoning by, 1905,
1

, prices of, 105, 114.

e, Iotation of, 105, 9.

———————, storage of grain of
1905, g6.

——————, zar,, globosus, 1905,
92.

——————, zar., milliformis, 105,

92.

Sondya, white bee of West
1904, 90.

Sonkarrs, 1901, 63 ; see Acacia Suma.

Sonneratia acida 85 a tan, 1902, 44.

1 1902, 1545 dee Sola

—_ y 2ar, 5 1995
113,

e =, Dar, vulgare, 1905, 90

—— ———, varicties and  ‘races
of, 1905, 90.

yield of, 1903, 93.

apetala as a 1an, 5902, 44.
caseolaris as a tam, 1902,

44.
Sontal Parganas, fac in, 1901, 220
Sto-yet, 1904, 79; sec Acacia pennata,
Sopelia, 1904, 78; see Apis florea,
Sord, 1992, 111 ; 3ee Nitrate of Potash,
Sordka, 1922, 111; ¢ Nurate of
Potash
Sorgho, 1905, 86, 87, g0, 1105 se¢ Sor-
ghum vulgare,
Sorghum halepense, 1905, 84 ; se¢ Sor~
ghum valgare,
—————, 1000, 313, 218, 233 ; 1901,
48, 452; ¢ Andropogor
Sorghum
2 1903, 157 ; sz¢ Andropogon
Sorghsm,
~———-— manured with sewage, 1903,

51,

~————— sacchamtum, composition of
:;esen fodder, 1903, 156,
188,

= solgare, 1903,46, 157; 1938,
83;:«Andmpogon
Sorghum,

}

Sorgs, 1905, 87; s¢e Sorghum vulgare.

snﬁo, xgog, 85,' 88, no,gxu; ufSar-
ghum vulgare.

Sorgeaet, 1908, 87 ; s¢¢ Sorghum vulgase.

Sorgsamen, 1905, 87; s¢e Sorghum vul-

gare.
Sorg-weizen, 1905, 873 s2¢ Sorghum
vulpare.

Sorfnght, 1904, 33; $¢¢ Shorea robusta.
Sorukh, a bright red, produced with
Safflower, 1gad, 1665 see Kusaras,

Sotia iron ore, 1900, 145. 5

Sonrs, tribe of the Central Provinces
who collect bees-wax and horey,
1904, 86 ; se¢ Apls spp

Soy-bean, 1903, 137;
hispida.

Soymizfz febrifugs as 2 tam, 1907, 12,

19.

Spnl}?ulobnsd'(oxbnrghﬁ, fbre  plant,
1994,

Spears not
1908, 120.

Spccglaasr jron ore for blast farnace,
Jauli, 1904, 22

Spice gardens laying out of, 1920, 33.

se¢ Glycine

113
used among Koli fshermen,
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Spiked raillet, 1903, 151, 1815 s2¢ Pen-
nisetum typhoidenm.
Spinacea oleracea, as 2 pot hetd, 1904,

Stephegyne parviflora, use of timber,
1901, 310,

Stephenson, Mr. T., 1998, 108,

Stercnlia ureps, use of timber 1901,
346,

79, 72
i dian, 1904, 63, 653 se¢ Amars
Spirach, In an u9 teasgette afso permum suaveolens, a source of
Indun peatl-ach, 1933, 110,
Stevenson, Mr ]., 1903, 133,
Stewan, Dr. J. L., 1901, 99. 399 ; 1902,
63, 64. 9o, 101, 156 1904 67

s - gang
Basella alba. )

The, 1994, 70, 713 see Spi-
nacea oleracea.
Spinifex squarrosts, an Indian sind-

binder, 1901, 69.
Sprit from Sorghum vulgare, 79oS,

11

1985, 56.
Stick lac, 1901, 277,
. ————, anmalysis of, 1901, 296,
Sgirke, 1oy, 63 ; see /Erua lanata. ———, trade in, t899-1930, 1901,
Spondias myngmfera as a tan 1902, 27,

187.
Spool, an article of lac turnery, 1921, | *Stick ” Pruning in tea, 1903, 15,

Sullingia sebifera, 1924, 11, 16; st
Sapium sebiferom.

———. siniensis, 1924, 11 se¢ Sapium
sehferum.

Stockbndge, Mr. I E, 1904, 144.

Stockman, Mr. Stewart, 1933, §5, 79.

Stocks, Dr. | E, 1901, 398, 3095 1902,
60; 1904, 199.

Stohmann, Dr. ¥/, 1903, 197.

Stomata, parasitc fung: and, 1903, 103."

Storage of grain of Sorghum “vulgare,
1905, g6

Storax, American, 1904, 117 see Liquid-

ambar styraciflua,

~———, Burmese, 1904, 115; see Altin-

gia excelsa,

«———, orienta), chemical compasition
of, 19cs, 120; see Altingia
excelsa,

Storey, Mr. T, H., 19071, 347,

Strachey, Mr, 1904, 203.

Striga, parasitic flowenng plant, 190§,

324,
Sporobolus airoides, 1901, 597 Jsee
ussock-grass.
———————, a_useful plant on
alkali lands, 1got,

47
—————=——, tolerance of sahnity
of, 1901, 6o,
e ve, argbicus, 1901, 418,
427, 448, 49,
450, 451.
———————, 2 galt-loving species
of grass, 1992, 123.
coromandelianus, 1901,
448 1902, 123,
————— onentals, an Indian sand.
binder, 1901, 63
pallidus, 1901, 418.
Spraying as preventive of Potato
disease, 1,03, 107.
Spraying as remedy  against
boppers, 1993, 71
Sringi-bith, 1902, 95; see Acomium
ferox.

grass-

95.
~—— lutea, 1905, 102,
Strobilanthes, flowers in Burma pre-
ferred by bees 1904,
935 se¢ Apis sp. h
~———~——— ciliatus, frequented by the
flower bee, 1904, 79,
92; sec Apis florea.
Kunthianus, flowers pre-
ferred by bees in_ Nil-
giri Hills, 1qoy, 96 ; see
Apis sp. )
——~—=—— Wightuanus, flowers pre-
ferred by beesin Nlgiri Hiils, 1904,
96; £2¢ Apis sp.
Strontinm, 1902, 107,
————w and jts sarls, 1902, 148,
Strumella Sacchari, 1g01, 3.
Stuart, Mr. A, G, Castlestuart, 1904, 185

Stained-glass windows made in India,
1902, 146,

Stapf, Dr. O., 1902, 8.

Staples, Dr. Edward, 1gor, 97.

Starch in  Manihot utilissima, f904,

132,

State’ Gardens, Gwalior, 1900, 52, 56,
1, 65.

Staunton, Sir George, 1905, 89,

Stearic acid in lac, 1901, 294.

Stebbing, Mr. E. P,, 190z, 64; 1905,

78.
Steel, Messrs Octavius, & Co., 1901,
413
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Stubbs, Prof. W, C., 1903, 254.

Su, 1904, £49; see Carthamus tincto.
nus.

Bumda, asa pot herb of little value,

1904, 62,
«——— fruticosa, an Indian saltwort,
1902, 131.

———indica, 1904, 71 st¢ S. maritima.

~——— maritima, 1902, 131.

, as a famine food,

1908, 71, 72.

monoica, 1oz, 131.

nadiflora, 1902, 129, 131.

——— suffrutescens, 1901, 60;
Saltwort.

Y

See

y of
salinity of, 1901, 63.
— torreyana, 1gox, 60; ses Salt-
wort,
1901, 63.
Suddn, 1904, 149 ; see Carthamus tines
torius.
Suboknwe,
concinna,
Suddai Mrai, 1902, 149} see Fschyno-
mene aspera.
Sudha kapardaka-bhasma, 1902, 1373
see Carbonato of Lime,
Sufed backla-ki bhaji, 1904, 65; see
Basellaaiba.
Sufir, 1904, 149; s¢¢ Carthamus tinc-
torius.

, tolerance of salinity of,

1902, $8; s Acacia

Spgar,  advances to
planters, 1903, 247

~—, Delvidere Factory, 1903, 258.

——, Central Factories in Java, 1903,

Queensland

253, 253,
in Q tand, 1903,
346, 247, 248,

249. 250,

in  United States,
1903, 1230, 351,
33512

In~ West Indies,

1903: 252, 253.

Factory System, 1503,
246

classi-

ﬁc:liox-x, 1973, 24
=, Colonial Refining
1603, 249,
e, Co-operative Central Factorics,
1903, 245, 246,
=, CTOPs grown as rotation with,
1003, 252, 244, 256,
———,Ewa Mxll,slh‘\?:ﬁ. |5993, 255,

5.
Company,

INDEX,

Sugar, First New York Beet Co,, 1903,

257. .
, Moreton Central Co., 1903,

2408,
~——, Mossman Mill, 1903, 248, 255.
sme—e—, Mulgrave Mill, 1903, 248.
~———, Nieaw-tersana Mill, Java, 1903,

25%.
Plantation System, 1903, 245

* 246,
Proserpine Mill, 1903, 248.
Land-hiring Central Factories,
1903, 245, 246.
~——sliding seale in purchase of
cane, 1903, 251, 253.
~——— sorghum, analysis of, 1g03, 156,
188; see Sorghum sacchara-
tum,
e, Utah Company, 1903, 257.
———, yield and climate, 1903, 250.
~————boiling, use of reh in; 1902, 126.
~———.cane, analyses of, 1903, 43, 44.
hing with t
: os. diffusion, 1903, 207.
¢ mme—— (cut), deterioration of,
1993, 139.
, Dikchan,
19093, 144,
——— e, diseases of,
1901, 71,
disease,
for treatment of, 1g9ot, 9t.
, grown on usar land, 1901,
431,
~—————, gumming of, 1901, 175,
~—m——— manured with Sewage,
1903, 43, 52
e, moth-borer in, 1900, 213,

with,

in Bengal,

724,
——e—— Planting on Mauritius Sys-
tem, 1993, 52.
—~————-purchasing ~ central Fac.
toties, 1503, 245, 246,
—eve =, Purple cheribon, ~ experi-
ments with, 1903, 144,
, Rukhra, experi: with,
ap 203 M5

1993,

307, 4
White  Manillz, experi-
ments with, 1923, 144,
Sugat Sorghum, 1935, 110,
Sukaga, 1901, 3785 #r¢ Borax,

Suint, 1993, 109; se¢ Catbonate of
Potsssium.
Sula.kera, 1924,

vesicarins.

50; ree  Rumex
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Sukhs-sak, 1904, 70; s¢¢ Rumex
vesicarins.

Sukki kari, Aconite root in Panjib,

1902, GO.

Sulti-Bhatma, 1903, 137 ; s22 Carbonate

of Lime.

Sul, 1902, 149; se¢ fEschynomene

aspera.

Sulphate of Ammonia, 1902, 109,
Potassium, 1902, 114, 115,
Sulphide of Ammonia, 1992, 109.
— arsenic, 100f, 322;

Hartal and Orpiment.
mercury, 1901, 339, 349;
22z Red mercury.

Sulphis, an article of lac turnery, 1901,

Iee

345-

Sulphur, in manufacture of lac turnery,
1901, 310, 338,

Sulphurous acid, for bleaching shellac,
1901, 299.

Saltanpur salt, 19co, 128, 137,

Sulti-mdh, 1903, 135; see Dolichos
biflorus,

Sumach as a tan, 190z, g, 21,

Sumbulkhar, 1902, 103; sec Arsenous
Anhydride,

Sum-ul-far, 1902, 103; se¢ Arsenous
Anhydride,

Sundhia, 1905, 106; see Andropogon

o S'o_xghu

Sundr, 1905, 50; see Mallotus phalip-
pinensis.

Sunflower, 1901, 50; see Helianthus
annuus.

Sunka bish, 1902, 103; see Arsenous
Anbhydride,

Sunkhya-sunbdul, 1902, 103; see
Arsenous Anhydride,

Sunlight, action of, in bleaching shellac,
1901, 299.

Sunn hemp, analysis of, 1go3, 165;
#ee Crotalaria juncea.
Sunn hemp fibre for fishing nets, 1905,
117 ; s¢e Crotalaria juncea,
Sunna, 1902, 137; se¢ Carbonate of
ime,

Sunnam, 1902, 137 ; s¢¢ Carbonate of
Lime.

tine-
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Supe, 1905, 87 ; see Sorghum vulgare.

Suped-backla, 1904, 65 ; see Basellaalba.

Surans manured with Sewage, 1903, 52.

Surga, 1905, 87 ; see Sorghum vulgare,

Surhonne, 1901, 34; se¢ Calophyllum
tomentosum,

Swuriakhar, 1902, 111} se¢ Nitrate of
Potash.

Surmai, antimony black, produced
with safilower, 1904, 165; see
Carthamus.

Surpokd, caterpillar injurious to pulse
crops, 1993, 130. -

Susruta, Sanskrit author, 1902, 132,

Suter, Dr. Emile, 1903, 79. . 3

Sutranjee, a pattern in Afridi wax cloth,

1902,

1901, 401,

Suya-banshi, 88, 893
Aconitum luridum,

Su-yit, 1902, 62 ; see Acacia pennata,

Swarag-para, red rust on Phaseolus
Mungo, 1903, 130,

Swarna  hartlalam,
Orpiment.

Sweep net (fishing) of the Kolis, 1905,

fee

1902, 103; see

119.
Sweet9 oil of Bombay, a composite
article, 1900, 134
Sweet potatoes and Cassava compared,
1904, 143 ; ¢ Ipomeea
Batatas,
—_— manured with Sewage,
1903, 52.
Swett, analysis of, 1903, 161; ser
Brassica campestris.
Swiss Chard, 1go4, 66; see
vulgans.
Syamjira rice, grown on usar land,
1901, 441
Sycamore, 1901, 54;
orientalis.
Sykes, Mr. R,, 190z, 1
Symplocos grandiflora, and 8. spicata
used as mordant in dye-
ing with Bixa Orellana,
1904, 186,
—————-- 1aCEMOS2, 1900, 179} 1001,

Beta

12z Platanus

asatan, 1902, 4f7.
~ bark, wse of, in
preparing lac-dye, 1gor,
3

Temfol:

Supdn, 1904, 149 ; sce Carth
tonus,

Swpari, 1901, 38; see Areca Catechu,
Supari palm, 19¢0, 31.

lac-dyi
use in ying,

1901, %m.

Syndai (Myristica gibbosa), 1900, 45,

Sticrak, 1905, 87 ; see Sorghum vulgare,
]
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ZTaam, 1905, 86 ; see Sorghnm vulgare.

Tabdshir, 1900, 185, 186 see Dendro-
calanus strictus,

“'Table-pruning  tea, 1903, 20.

Tachardia Lacea, 1901, 181,

—————- §p., 160}, 192, 196,

Tadvis, hill tribe of the Sdtpdrss, East
Khandesh, collectors of honey, 1904,

.
Ta-}ungﬁ:z:, 1905, 81} s¢¢ Hydnocar~
pus anthelmintica,
Tag, 1905, 117; see Crotalaria junces.
Tagara, 1603, 75 ; ¢ Apis dorsata,
Taggar wood, substitute for agar, 1904,
e,
Takli, 1901, 323, 3453
Dalbergia Sissoo.
Taikras, 1904, 27 ; sec Ficus Cunia,
Taj-hharus, 1904, 643 st¢ Amarantus
aniculatus,
Tajgi-khoros, 1904, 673 se2 Celosia
cristata,

324, see

Taka.kibi, 1905, go; ez Sorghum

vulgare.

‘Take Mohammad, 1901, 138,

Takke, 1903, 149; 322 /Eschynomene
aspera,

Takran, usar land at, 1921, 436,

Tal, 1905, 95 ; s¢¢ Sesamum indicum,

Tala, 1901, 345 ; te2 Boratsus flabellifer.

Tal-baval, 1903, 593 see Acacia Fame-

siana.
Talbot, Mr. W. A., 1004, 29.
Zalia, 1952, 95 ; 3e¢ Aconitum ferox,
Talla, xgog. 85; sz Sorghum vulgare,
Tallow, Chinese or Vegetable, 1903,
113 2¢¢ Saplum sebiferam.
e Tree, Chinese, 1904, 11} sez
Sapium sebiferum,
Zalut, 1905, 100; see Striga lutea.
Zalupa, 1905, 100} see Striga fates,
Temalan, 1901, 2115 see Dalbergia
Ofliveri.
Tamarind, 1901, 290, 293, 303.
————frce a3 4 tan, 1901, 39.
Tamarindns indics, 1994, 170,
Tamadsk, 1900, 183 ; 1901, 263; 1ee
Tamarix gallica,
Tamatix articulata as a tan, 1902, 14.
e, planted  ‘on uear
1and, 1901, 458,

INDEX,

Tamarix articnlata, trial of, on usar l:nd,;
1501, 4534,

————wdiolca asatan, 1902, 14,

———- gallica, 1900, 1883 1903,

14,
e, 3 food of la¢, IgOI,

213, 263,
— y A0 Tndian  sand-

binder, 1901, 69.
——— , trial of, on usar land,

_ 1901, ¢60.
——-=~— grientalis, use of timber, 1501,

323, 346,

., price of galls in Bombay,
1902, 14,

Tan from  Geranium  Wallichianum,
1901, 101,

Tam;‘ung. 1903, 61; sz¢ Acacia leuco-

ZTandala, 1904, 68 ; see Digera arvensis.

Tandali, 1904, 64; s Amanptus
polygamus, '

Tandulja, 1904, 64} se¢ Amarantus
polygamus,

Tangedu bark, 1902, 27; see Cassia
auricufata,

Tanjore, modelsin pith from, 1gos,

ist.

Tank, cultivation {n dealing with sew-
age, 1903, 40. .

-, macerating, 1903, 50.

——=, 8ePlic, 1903, 40, 41, 42, 44s 45,

) 50,

Tan“-kaSa, 19027, 133 ; se¢ Borax or
Sodium Biborate,

Tankankhdr, 1902, 132; se¢ Borax or
Sodium Biborate,,

Tanll hartdl, 1902, 1045 see Orple,
ment.

Tanner's Cassia asa tan, 1902, 1.

Tannie acid in Macaranga kino, 1900,

73.
Tannin extracts, decolourising, as a
tan, 1902, 10.

, preparation of, as a

1an, 190z, 6.

~——n, how to extract, 1902, 6.

Tanning, bark of Mallotus philippi-.
. nensis for, 1905, 70.

materials, Indian, 1003, 1.

Tannins as poisony, 1004, 36,

e, chemical classification of, 1993,

1.
Tanoung, 1904, 78 ; e Acacia lencos
bz,

Tans,» re.v(ew of Indian, 1903, 1.
Tan-u, 1904, 126 ; sev Manihot,
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Tan-thieden, 1905, 50 ;-séz Mallotus
philippinensis.

Tapioca plant, 1900, 161,

i, 1904, 123, 134, 135, 136, 143
gee Manihot utilissima.

-, meal, inferior, as manufactured
by Chinese growers, 1904, 137 ; sz¢
Mamhot.

Tap-root of tes-bush,
Camellia Thea.
Tar, coal, 1903, 32; see Coal tar,

ble wood or §

1903, 7; see

_ i
1903, 32,

Taraktogenos Kurzii, 1903, 71.

y seeds, chemical
composition of, 1905, 73, 77.

Taranga, a torch used in the Central
Provinces when ransacking bee-
hives, 1904, 85.

Zaranjabin, manna from Camel Thom,
1900, 188,

Zar-charvi, 1904, 11 ; 1ee Sapium sebi-

ferum,

~—— palm, from the ashes of which
saji is prepared, 1904, 165 ; se¢ Bo-
rassus _flabellifer, “also Carthamus
tinctorins,

ZTarkhan, 1901, 321.

ZTartara, 1gos, 68;
arvensis.

Tartrate of Potassium, 9oz, 115.

Tarwar bark, 190z, 1, 27 ; see Cassia
anriculata,

Taslé, 1992, 132 3 see Borax or Sodium

iborate.

——=~- manlog, 1902, 132 ; sez Borax or

Sodium Biborate.

see

Digera

Tatarka, 1905, 87; see Sorghum
vulgare.

Zatuke, 1904, 66 5 see Calligonum poly-
gonaides,

Taungthabye, 1901, 269 ; see Eugenia.
Taungya, 1904, 221, 222 ; se¢ Jum.
kyeth, 1904, 217, 222 ; gee

o
sp. :

Tavli, 1905, 95, 100 ; see Striga lutea.

Tawa, article of iron manufacture in
Central Provinces, 1900, 151.

Tawtee-cleng, 1905, 503 see Mallotus
philippinensis,

Tawthedin, 1905, 50; sec Mallotus
philippinensis, -

Taw-thi-din, 1905, 60; sce Mallotus
philippinensis, .

223 ¢
Taxus baccata s -a tan, 1902, 56; see
Yew.

——asatea substitute, 1902,

56,
Tayler, Mr. Wallis-, 1903, 208} ser
Wallis-Tayler.
Taylor, Mr. J,, 19¢0, 180,
—-—, Mr. W. E,, 1904, 203. .
Zaziyas, sola pith employed for linings
of, 1902, 152,
Tea as 2 tan, 1902, 15.
—- Bischar, 1902, 350; se¢ Osysis
arborea, -
—-- bush, shape of, 1903, 1,6, 7.
—-- from Taxus baccata, 1902, 56.
Maun, 1902,50; see Osyris arborea.
Mexican, 1904, 68 ; see Chenopo-
dium ambrosioides.
—-- mosquito, 1903, 13, 16;
Helopeltis,
-—=- pruning, 1903, 1; s¢¢ Pruning.
Teak, 1900, 85, 86; 1901, 213; see
Tectona grandis.
Tecoma undulata, use of timber, 1901,

see

347.
Tectona grandis, 1900, 85, 86.
———————-,a food of lac, 1901,

213, -
, use of timber, 1901,
347. -

Teil, Mr, J., 1902, 23.
Teha babul, 1902, 63 and 64;
,Acacia arabica,

see

2

sandra, 1902, 63 ; see Acacia
Suma.

Juma, 190z, 61; se¢ Acacia
leucophlea.
Tenduliya, 1904, 64 ; sez Amarantus
spinosus.
Tengak, 1902, 32 ; see Ceriops Candol-
leana.
Teosinte (Euchizna),
salmity of, 1901, 48,
Teregam, 1904, 27 ; see Ficus Cunia, '
Ters pods, 1902, 27; see Camsalpinia
digyna.
Terminaliz Arjuna, 1905, §3.
—— &3 a tan, 19032, 38.
, one of the trees pre-
ferred by the Hill Bee, Apis
dorsata, 1904, 75.
—————— belerica, 1900, 104; tg02,
110,

tolerance  of

o™ F
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T

ZTaam, 1905, 86 ; see Sorghum vulgare,

Tabdshir, 1900, 185, 186; see Dendro-
calanus strictas,

¥ Table-pruning ** tea, 1903, 20.

Tachardia Lacea, 1901, 181,

—————-5p., 1901, 192, 196,

Tadvis, hill tribe of the Sitpdrds, Fast
Khandesh, collectors of honey, 1904,

9t
Ta-fung-tsze, 1905, B1; see Hydnocar~
pus anthelmintica,
Zag, 1905, 1175 see Crotalaria juncea,
Tagara, 1904, 75 ; s¢¢ Apis dorsata.
Taggar wood, substitute for agar, 1904,
5.
Takli, 1901, 323, see
Dalbergia Sissoo.
Taikrau, 1904, 27 ; see Ficus Cunia,
Taj-kharus, 1904, 64; se¢ Amarantus
paniculatus,
Taji-kkoros,
cristata,
Taka.kibi, 1905, 90; sez Sorghum
re.

gare.
‘Take Mohammad, 1got, 138,
Takke, 19c3, 149 sze Eschynomene

aspera,

Takran, usar 1and at, tgor, 436.
Zal, 1905, 95 ; s¢¢ Sesamum Indicum,
Tala, 190t, 3455 se2 Borassus flabellfer,
Tal-baval, 1902, 59; see Acacia Farne-

324, 3455

1G04, 67; se¢  Celosia

siana.
Talbot, Mr. W, A., 1904, 29, .
Talia, 1952, 95} sz¢ Aconltum ferox,
Talte smwe Qun aia Cacathinma Lad gy,

M,

see
.

x

dalupa, 1908, 100; see Striga lutes. |

Tamalan, 1901, 311; tee Dalbergia
Qliverd.

Tamarind, 1901, 260, 293, 303.

- tree a3 a tan, 1602, 29,

Tamarindus indics, 1904, 170,

Tamarisk, 1900, 188; 1901, 1633 ser
Tamarix gallica,

Tamatix atticolata as a tan, 1902, 14.

e, planted ‘on ussr

land, 1901, 458,

INDEX, -

.| Tamarix articulata, trial of, on usar land,»

1901, 454.
———=divica as atan, 1902, 14,
——;—gallicn, . 1900, 188; 1g02,

4

, & food of lae, 1901,
213, 263.
Indian  sand-
binder, 190t1, 69.
, trial of, on usar land,
1601, 460,
~—--—- orientalis, use of timber, 1901,
322, 346.
, price of galls in Bombay,

yan

1902, 14,

Tan from Geranium ~ Wallichianum,
1901, 01,

Tanaung, 190z, 61; sec Acacia leuco-

phleea,

ZTandala, 1904, 68 3 see Digera arvensis.

Tandali, 1904, 64} see Amarantus
polygamus. N

Tandulja, 1904, 64; sec Amarantus
polygamus.

Tangedu bark, 1902, 27; see Cassia
auriculata,

Tanjore, models in pith from, 1903,

Tank, cultivation in dealing with sew-
age, 1903, 40.

«~—-—, macerating, 1903, 50.

~———, septic, 1903, 40, 41, 42, 44, 45,
46, 50,

Tan-tana, 1902, 133; 3¢ Borax or
Sodium Biborate.

Tankankhdr, 1902, 132 ; see Borax or
Sodium Biborate,

Tanki hartdl, 1903, 104; see Orpl-
ment.

Tanner's Cassia as & tan, 1902, 1.

Tannic acid in Macaranga kino, 1900,

72
Tennin extracts, decolourising, as a
tan, 1902, 10, |
., preparation of, as
tan, 1603, 0.
~————, how to extract, 1903, 6.
Tanning, bark of Mallotns philippi-
nensis for, 1905, 70.
materials, Indian, 1002, 1.
Tannins as polsons, 1003, 36.
, chemical classification of, 1903,

13,
Tanoung, 1004, 78; see Acacia lenco-
hleea.

Tans, a review of Indian, 1903, 1.
Tan-w, 1904, 126 ; see Manthat,
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Tan-thieden, 1905, 50;-sée Mallotus
philippinensis.

Tapioca plant, 1900, 161.

~——-, 1904, 123, 134, 135, 136, 143 ;

see Manihot utihissima.

~———_, meal, inferior, 28 manufactured
by Chinese growers, 1904, 137 ; se¢
Manihot.

‘Tap-root of tea-bush,
Camellia Thea.
Tar, coal, 103, 32; see Coal tar.

ble wood or §

see

1903, 75

Yhal

>

1903, 32,

Taraktogenos Kurzi, 1905, 71.

, seeds, chemical
composition of, 1905, 73, 77,

Zaranga, a torch used in the Central
Provinces when ransacking bee-
hives, 1904, 85,

ZTaranjabin, manna from Camel Thom,
1900, 188,

Tar-charvi, 104, 11 ; se¢ Sapinm sebi-
ferum,

~— palm, from the ashes of which

saji is prepared, 1904, 165 ; see Bo-

rassus flabellifer, “also Carthamus

tinctoriug,

Tarkkan, 1901, 321,

Tartara, 1904, 68; see Digera
arvensis,

Tartrate of Potassium, 1902, 115.
Tarwar bark, 1902, 1, 27 ; se¢ Cassia
auriculata,
Taslé, 1902, 132 ; sez Borax or Sodium
iborate.
——- manlog, 190z, 132 ; $e¢ Borax or
Sodum Biborate.

Tatarka, 1903, 87; see Sorghum
vulgare,

Tatuke, 1904, 66 ; see Calligonum poly-
gonoides,

Taungthabye, 1901, 269 ; sec Engenia,

Taungya, 1904, 221, 222 § see Jum.

kyetd, 1904, 217, 222 5 ser
Coix Lacryma-Jobi, var. ma.yuen.

Tavernier, F. B,, 1905, 88.

Tavernier’s Travels, 1904, 101 ; see Apis

sp.
Tavli, 1905, g5, 100 ; see Striga lutea.
ZTawa, article of iron manufacture in
Central Provinces, 1900, 151,
Tawlee-cleng, 1905, 50; see Mallotus
-, philippinensis, -
Tawthadin, 1905, s0; se¢ Mallotus
philippinensis,
an-/ﬁ!-dl:ll. 1905, 6o ; see Mallotus
philippinensis, ;

223y,

Taxus baccata as -2 tan, ‘1902, 56; sz
Yew.

—— as a tea substitute, 1902,

56,
Tayler, Mr. Wallis-, 1903,
Wallis-Tayler,
Taylor, M. J., 1500, 180.
———, Mr. W. E,, 1904, 205. .
Taziyas, sola pith employed for linings
of, 1902, 152,
Tea as a tan, 190z, 15.
—-— Bischar, 1902, 50;
arborea,
—- bush, shape of, 1903, 1,6, 7.
—-- from Taxus baccata, 1902, 56. _
—- Maun, 1902, 50; see Osyris arborea.
~—-« Mexican, 1904, 68; see Chenopo-
dium ambrosioides.
—-- mosquito, 1903, 13, 16;
Helopeltis.
—- pruning, 1903, I; see Pruning.
Teak, 1900, 85, 86; tgor, 213; see
Tectona grandis. N
Tecoma undulata, use of timber, rgot

208} see

see  QOsyris

see

347.
Tectona graudis, 1900, 85, 86.
——————-,a food of lac, 1901,

213 -
, use of timber, rgor,
347 -
Teil, Mr, J., 1902, 23.
Telia babul, 1902, 63 and 64;
Acacia arabica,
Teligana cattle, 1900, 219,
Tellz, 1905, 85 ; see Sorghum vulgare.
DPdskinam, 190z, 103 ; see
Arsenous Anhydride.
sandra, 1902, 63 ; see Acacia
Suma.
——- fuma, 1902,
leucophlcea.
Tenduliya, 1904, 64 ; see Amarantus
spinosus.
Tengak, 1902, 32 ; see Ceriops Candol-
leana.
Teosmte (Euchlena),
salinity of, 1go1, 48,
Teregam, 1904, 27 ; see Ficus Cunia, ©
Zert pods, 1902, 27; see Cesalpinia
digyna. e
Terminalia Arjuna, 1905, 53, \
— as a tan, 1902, 38.
+ one of the trees pre-
ferred by the Hill Bee, Apis
dorsata, 1904, 75.
=———===— belerics, 1900, 104; 1302,
110,

see

6r; see Acacia

tolerance  of
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Terminalia belerica as 83 tan, 1903, 30,
35,

———esmm————, one of the trees
prefested by the Hill Bee,
Apis dorsata, 1904, 75,
, trial of, on usarfand,
1901, 461,
-~ Catappa a3 a tan, 1502, 38,
srem—ee Chebula, 1900, 82.

——

—— , analysis of een
manure rom,
1901, 36.

e a5 4 taf), 1903, 1, 3,
: 12, 39.
e, Black dye from the
. froit used hy
Santals, 1go4,
113,

——

y trial of, on usar
land, 1901, 461,

mmeeemeem——, gs¢ 0, a5 2 preen
manure, 1901, 34.

- myripcarpa 35 a 1an, 3902,

75,95, 79, 8o,
S, 33 2 tam, 1402, 1Z, 40,
—~——— paniculaa, analysis of green
manure, from, 19o1,136.
~—, use of, 45 3 green
msnare 1901, 34

—————— prrifolia, 1900, 76.

, 33 & 1N, 1003, 40,

s tomentella as & tam, 1992,

40,

e tomeEntass, 1990, 37, 76, 95,
tomentoss, & food of lag,
1901, 213,

, analpsis of green
manure  from,
1901, 36.

, 88 3 1an, 3902, 3,

3, 10, 41,
e, use of, a5 2 preen
manare, 1901, 14.

Termitestgo3, 32 ;1 +ee \Whie ants,

Terha, adze uséd inac tomery, 1971,
321, 322,

Tetevl, 1004, 315 g4 Shorea robmta,

Tetranychue bloculatas (red spider),
RGN L W VIRTS

A0,
Cliveri, tooo,
81,

e e,

AL
AL
amus

101,

. INBEX,

Thalanalai, 1901, 343,
Zhamoon, very savage variety of bes in
Chasmba, Panjib, 1904, 9.
ZThan, glﬁam/la, 1900, 75, 764 77, 79, 80
3.

~———, 1903, 40; s¢¢ Terminalia Oﬁveg{.
wmmen Rareiky 1904, 217, 322 § see Cois
Lacryma-Jobl, var. mayuen.
Thansha, 1902, 40; s Tersinalia
Olivert. )
Tﬁanl&flam, 1003, 302} gee Aeackk

is.

Thappa, implement used in making lsc
bracelets, y901, 334.

Tharkiya, 3904, 64 ; ser Amarantds
mangostanus,

Thz;xas, néould[ of brass or wood used
o making lac bracelets, 1901, 338,

Thatching sgaw, 1904, 709; se Celx
Lacryma-Jobi,

Thaung, 1002, 149 see Eschynomene

aspera,

Thaviitai, 1905, 503 see  DMallotas
philippinensis,

Thaw, 1902, 149% 10 Zischynoment

aspera,

Thek, 1004, 38, 43, 45, 47; se¢ Cypervs
buibosus,

root, amlysis of, 1904, 47; Se¢
Cyperus bulbosus,

Themban-myouk, 1903, 136 ; sec Manihot.

Themdi, 1402, 62§ see Acacia penmata,

Thengani, 1905, 39; ser Sorghum

vulgase,
Theobald, Mr. W, 190t, 267.
Thespesia populnea as a tan, 190z, 16,
Thickri, kilned earthenwsre, v9ar, 347.
Thidinkmod, 1905, so; gee Mallotas
philippinensis.
Thiclavioz:is ethaceticas, 1901, 73
Thiskelt & Co., Messrs, 1900, 63, 193,
393, 193, 194.

Thiruehurnz maram, 1905,
Mallotus phiiippinenais.
Thiselton-Dyer, Sis Waw., 1907, 89; se¢

Dyer, Sit Wz, Thisckan:,
Thith, 1901, 3675 cee Melanortheny
usitata,
Thitin, 3904, 377 ; 1 Bixa Orellana,
Thitka, 1903, 163 1e2 fentace burmanica,
ﬂx‘{’laun;-byah, 1004, 783 1r Apis

LCHIE

orea.
ZAstpok, 1954, 753 ¢ec  Dalbergia pare

JKH'QL
nmg,ﬁ‘w:. 557 422 Castanopyls segyro-

17}1’;.:’, xéoo, 97 ; #7¢ Shorea,
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Thodi-pera, 1904, 78 5 see Apis Norea.
Thoja, 1904, 28; see Ficus glomerata.
Thompson, Mr., 1gor, 206.
‘Thomson, Mr., 1901, 244,

, Mr, E/M., 1900, 55.

,» Mr. G., 1904, 199.
~——, M1 R,, 1900, 161 1904, 123,

126, 132, 130, 144.

————, Mr. T,, 1504, 203, 217.
and Mylne, Messrs,,

 65.
Thosr%e, Mr.R. S, 1920, B.

Thorpe, Prof. T. E., 1903, 205; 1904,
183; 1905, 74.

1900,

Thorra egalu, 1904, 76; se¢ Apis
indica,
Thorri Tenai Egalu, 8 bee of the

Nellore distnict, 1904, 95 ; s2¢ Apis
indica.

235

‘Timor, M., 1904, 204,

Tinea sp., injurious to lac, 1901, 207,

Ting-yu, 1904, 13; see Sapium
sebiferum,

Tinngvclly. collection of Kino in, 1901,
382,

Tin, use of, in lac ware, 1901, 311,
333, 335; see Panni and ranga,
Tin-fow, 1904, 133 e Saplum

sebiferum.
Tin-plating of brass vessels, 1901, 317.
Tinsa, 1901, 2133 se2 Ougeinia
dalbergioides.
Tiphan, a seed drill, 1905, 100.
Tupi, 1903, 99 5 see Phgluphthora.
Tippera, diseases of Sugar-cane in,
1901, 87, 90.
Tireman, Mr. H., 1901, 38
Ty, 1904, 66; see
polygonoides.
Tirrku, 1902, 154; see Heptapleurom

5.
Calligonum

Thoya kura, 1904, 653 sec Atriplex
heteranthera.

Thoyak-keeray, 1904, 65 ; ser Atriplex
heteranthera.

Thread-worm, 1900, 8.
Thurston, Mr. E., 1901, 237, 342, 346.
Thuthera, 1903, 83; see  Sorghum
valgare,
‘Thyllen, 1901, 171,
Traras or head-dresses of Cois, 1904,
209; see Coix Lacryma-Jobi.
Z4ddi, 1903, 55 ; see Grasshoppers.
Tige-Juluge, 1902, 153; see Aschyno-
mene indica,
Tighe, Captain M. A., 1902, 60, 76, 77.
T1k-bil-zim, 1905, 11; see Phaseolus
lenatus.
Tikh Sugar-came, lability to disease
of, 1901, 77.
Tikka, weight of one rupee, 1904, 6
771, 1901, 373 5 1904, 82; 1905, 95;
see Sesamum 1ndicum.
-, analysis of, 1903,
Sesamum indicum.
—.-, Kdla, 1901, 364; sec Guizotia
abyssynica.
‘Tilden, Mr,, 1901, 97.
Tilia, 1601, 543 s¢¢ Linden,
—— europ®a, 1001, 54, see Linden.
Tilia kachang, 1902, 10L;
Aconitum hians.
Til-seed oil, 1900, 13, 14,
Timber of Msllotus
1905, 69, 70. .
«———, Schleichera trijuga, descrip-
tion of, 1905, 9.
Timbers in lac tumery, 1901, 343.
Zimerva fruit, o famine food, 1904, 46..

1853 see

see

‘ph(lippinensls,

hypoleucum.

Tirrhye, 1904, 673 s2¢ Chenapodium
album,

Tist, analysis of, 1903, 174; see Linum
usitatissunum

T'iwas, one of the trees on which lac is
placed, 1901, 252, 253, 256,

Tobacco, adulteration of, 190z, 126,

Tod, Lieut.-Col, J., 1905, 84.

Todaro, Prof. A, 1904, 214, 218,

Todas, aboriginal tribe of Nilgiri hills,
expert honey and wax collectors,
1904, 96 ; se¢ Apis sp.

ZTogrt, 1904, 75 3 see Apis dorsata,

Tokkan, small oven nsed in making
lac-leaf, 1901, 324, 325.

Tolrik, 1602, 62 ; see Acacia pennata

Tomagi, Cox gram of Japan, 1go4,
225 ; se¢ Coix sp,

Zomes, vessels of bamboo for storing
seed pulse, 1903, 130,

Tdmugf’, 1904, 203 ; see Coix Lacryma-

abl.
Tonge, Mr, R,, 1900, 226.
Tooth-brushes from Acacia arabica,

1902, 73.
ZTopadhora, 1903, 99 ; $e¢ Phytophthors
pr]al, 1902, 613 see Acacia leucoph.

cea. .
Topds, vessels of bamboo for storip
seed pulse, 1903, 130, g
Zopi-wala, 1902, 153 ; s¢e Sola-top;,
Tor, 1901, 356, 3573 e Cajang,
indicus.
———, analysis of, 1903, 151, 161,

see Cajanus indicus, ' 1045
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ZTor or mother liquor in saltpetre-
. making, 1905, 22, 34.
Tori, tgo1, 107, 108; see Brassica
Napus, var. dichotoma.
~— analysis of, 1903,
Brassica Napus.

160; see

INDEX!

Triticum vulgare, - analysis- of grain,
1903, 3755 1994, 47+
————e————, Skus, cOmposition of,
1903, 191.
et ————, cOMPOsition of green
fodder, 1go3, 191.

s, mustard seed, of
mustard ofl in, 1901, 104,

Tortelli, Mr, M., 1904, 15, 16,

Zoung pung, 3905, 71; see Tarakto- |-

genos Kurzii.

Toy.making, 1902, 147.

Toya-pippalt, 1903, 11 See Sapium
sebiterum,

Tracy, Mr. S, M., 1903, 123, 139, 143,
144,

Trade in lac, 1901, 185,

Tragus ot H, Bock, 1905, §o.

Tramioe, 1904, 6; see
malaccensis.

Traps not used among Koli fishermen,
1403, 120,

Travancere, Phyllanthus Emblica, as

a tan of, 1902, §3.

e e, 1208 0, 1902, S1, 53.

Trawling flooded rice field for grass-
hoppers, 1903, 71.

Treck, 1903, 183, 266.

Tiee-planting on usar soil, 1901, 453.

Trees feeding lac, 1901, 210,

——- injared by lac, 1901, 214-

of the Travancore forests, 1900,

Aquilaria

0.
— golhrdmg of, for green manure,
1901, 34. .
e, thrubs and climbers of Dasject-
ing districl, 1900, 70.
Trevesia palmats, 1992, 154 5 see Sols
subntitates,
‘Trichosphueria Sacchani, 1908, 73,
Trilohum indicum, 1903, 175; e
Melitotas parvifiora.
‘Trigony, 1994, 793 sre Melipma vpp.
Txviceps, 1904, €0.
~ mficornis, 104, 80,
Tnmble and Peacock, Messts., 1902,

27,
———e, M., 1901, 97.
o Prof, B, 1902, 48, 555 1901,

7.
, and Schuchardt, Mr,

L1992, ¢8.
Triticum hyberniam, 1993, 185; s
Triticom vulgare.
vulgare, 1902, 144,
e amalysis of Lran, 1901,
335,

, composition of green
wheat, 1903, £56.

e, composition of -the

rain, 1903, 50,
Z(’VBS. 189,9:';0. .
————, SU[AW, aVerage COmpo
sition of, ¥903, 154-
spelta, 1903, 8s.
Trotting qualities “of Nagore Catle,

1900, 209. 3
‘True'Gum Arabic, 1902, 74 ; see Acacia
Senegal,
Trumbal, 1904, 27 ; see Ficus Cunia.
Trammel, Dr, K., 1905, 7, 8.
Tryon, Mr., 1903, 93, 117:
Tsanak, 1904, 3; see Aquilaria Agal-

ochs.
Tschireh, Prof. A,, 1901, 295; 1904,
120, 122,
Tybtéow, 1904, 13; see Sapium sebi-

R Lrum.

ZIsjolam, 1905, 86; see Sofghum
vulgare.

Tsygen marble, 1903, 138,

Tsre-huwang, 1902, 104 1e¢ Orpiment.

Tudabi nona, " 1904, 76; se¢ Apis
indica,

———, 1904, 78 ; sc¢ Apis flores.

Tudri-jen, 1904, 76 ; s2¢ Apis indica,

Tus, 1904, 28 ; set Ficns glomenata,

Tugge, 1904, 2 se¢ Aquilaria Agal-
locha.

Toggur or Taggar wood, 1904, §; 3¢
Aquilaria Agallocha,

Tulla, 1995, 50; see Mallotus philippl-
nensis, ~

Tulip tree, tolerance of salinity of, 1901,

34.
Tambe, 1993, 615 s Acacia leacoph-
e 3.
Tumrea, 1502, 63 ; s¢¢ Acacha arabica.
————, 1032, 61 2r¢ Acacia fencoph-
Tema,
Tun, 1991, 345; f¢¢ Cedrela Toona.
Tung, 1995, 52; see Mallotay philipple
nensis, )
Tunglu-sok, 1904, 1363 sev Manihot.
Tur, 1901, 356, 357% 1905, 95 ; see
.mf:hnul, Indicus,
— ysis of, 1903, 163, 163; s
Cajanus indicus, 3




INDEX,

Turabul-Ralik, 1902, 103 ; see Arsenons
Anhydride.

Turcicum Frumentum, 1905, 87; see
Sorghum vulgare,

ZTurcks-koren, 1935, 87; se¢ Sorghum

vulgare.
Turkiz millet, 1905, 87; se¢ Sorghum

vulgare,
Turkish millet, 1903, 85, 86; o2z
Sorgham valgare.
Turmeric, 1901, 335.
ployed in f of
Indian bees™wax as a colour-
ing agent, 1904, 81; see
Curcuma longa.
, manured with sewage, 1903,

51,
Turnbull, Dr., 1901, 235.
Turnips grown on alkali lands, rgor,

50,
Turpentine, use of, n lac ware, 1go1,

17.
Tusgock-grass, 1901, 59; see Sporo-
bolus aroides,

wrm——er——, tolerance of alkaline

salts, 1got, 65,
Common salt, 1gor, 66.
Glauber salt, 1901, 66.
—-— Salsoda, 1901, 63,
Tpakkschira, 1900, 186.
Twenty-four Parganas salt, 1900, 139.
Tyloses, possible of, with
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Ulwar, cattle of, 1900, 215, * .
Ulzer, Dr. F,, 1901, 305. .
Umar, 19043 28, sez Ficus glomerata, |
Unmari, 1902, 130; se¢ Arthrocnemum:
indicum, ‘
Umari-kirai, 160z, 131} $e¢ Salicornis
brachiata.
Umbar, 1904, 28 ; see Ficus glomerata,
== gular, 1904, 38 ; see Fiens glos
merata. R
Unmbara, 1904, 28 ; see Ficus glomerata:
Umney, Prof. J. C., 1902, 59, 6o.
Unrdi, 1904, 28, see Ficus glomerata. -
Uncana Gambier as a tan, 1902, 12,

13, 45.
Undaru, 1902, 623 sec Acacia pennata.
Undecorticated rice, 1903, 175; se¢
Oryza sativa,
Undecylic acid, 1905, 75.
Undervorben, Dr. von, 1901, 204,
Unio flavidens, land shell affording
lime, 1902, 141.
—— marginalis, land shell, 1502, 141,
United Provinces, potato disease in,
1903, 118, 120, 122,
preparation of Glauber's
salt in, 1902, 135.
———————, tans of, 7902, 43, 54.
United States, Agricultural Department
Bulletin, No. 23, 1900,

disease of Areca Catechy, 1901, 171.
‘Typha angustifolia, 1902, 144.

)

Ud, 1904, 13 see Aquifaria Agallocha.
Ud farsi, 1904, 1; see Aquilaria Agal-

ocha,

Ddadyaweli, 1905, 11; s2¢ Phaseolus
lunatus.

Ude-hinds, 1904, 1; see Aquilatia Agal.
locha.

Udumbara, 1904, 28 ; see Ficus glome.
rata.

Ugar, 1904, 1; see Aquilaria Agallocha.

Ukkra Sugar-cane, liability to disease
of, 1901, 86.

Ulbricht, Prof. R., 1901, 123.

Ulmus campestris, 1901, §4; fe Elm,

——~ integrifolia, 1901, 347.

Ul sarton, 1901, 110, K12 ; see Brassica
campestris, var. Sarson, -

5, 18,
, Central  Factories in,
1903, 250, 251, 252 ; s¢e Sugar,
Upland barren land, 1901, 415; see
Usar.
yan’ika, 1904, 65 ; see Basella alba
'rad, 1901, 372 ; see Phaseolus radia-
tus,
Uraht, 1903, 1363 see Dolichos Lablab,
——-=, 1935, 11 ; ez Phaseolus lunatus.
Urceola esculenta, analysis of latex,
1903, 235, 238.
, Tubber, value™ of,
. 1993 236 235,
230.

—— tapFing of, and col-
ection of latex,
193, 236, 237,

30,
—_ , yield of rubber, 1903,

236, .
Urd, unalysi:lof. 1'903':'_151, 155, 1823

~—— oil, 1900, 213. . .
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Ureirom, 1904, 1773 see Bixa Orellana.

Urostigma bengalense, 1904, 25; see
T Ll Tanaty

e
Phaseolus Mungo,
Usak-lani, 1903, 131;
fruticosa,
Usar, 1902, 117; se¢ Reh,
Usar land, 1900, 49, 61,
, indigenous methods of culti-
vation of, 1901, 4332.
——mm in North-Western Provinces
and Oudh, 1901, 415.
————, reclamation of, 1901, 431.
—— soils, chemistry of, 1901, 437.
, physical character of, 1901,

415%.
Theful Plants of India, 1900, 69, 70.
Usfar, 1903, 149 ; see Carthamus tine-

torins,

Usine, St. Madeline Sugar Mill, 1903,

253 ; se2 Sugar.

Utaly Sugar Company, 1903, 257; se¢

se¢ Sueda

ugar.
Utdvli 1605, 106; 1¢¢ Andropogon
Sorghum,

v

Vad, 1904, 25} se¢ Ficus bengalensis,
Vada, 1904, 2§ ; see Ficus bengalensis.
Vaghris, food of, 1904, 40.
Valhar, countty harrow, 1
Yal, 3901, 361 ; se¢ Dolichos
Valder, Mr, J. T., 1901, 31.
Vallaris Heynli, 1902, 110,
Valonia as a tan, 1603, 6.
———, 1901, 13 ; 52¢ Quercns Aegilops.
Van Beneden, 1901, 208,

—— Czemiecki, Mr M., 1923, 139,

1032,
blab.

140.
~=sGeyzcl, Colonel J. L., 1903, 148.
——— Gotkom, K. V., ' 193;: s

u thoxkom. " .
«—Linschoten, J. H., on lac, toot
- 183, 266. "3 e

unra purege, 1 , 324,
Vanr, fpcs. 85?0(::: Sorghom vale

gare,
Varrapatrlharitals 1903, 1041 20
, Orpiment,
Varagpu, 1991, 369; se¢ Panlcum milia-
cenm, s

INDEX. -

Varags, 1903, 150, 154, 179 s2¢ Pane
cum miliaceam and P, scros
biculatum,

Varaha Mihira, Sanskrit author, 3900,

72. -
Vari, 1901, 369; #2¢ Panicum milia-

ceum, X
Varicou, 1904, 11 se¢ Sspium sebi-

eram,

Varinga latifolia, & food of lac, 1901,
218,

Varma, 1901, 321, 323

Varnish for lac ware, 1901, 334,

Varthema, L. di, an  Indian ~ traveller,
1902, 137} 1995, 90.

Va:a%a-varla kire, 1904, 65 ; see Basella
alba.

Vassuntagunda, 1905, 50} ez Mallotos
philippinensis.

Vastuk, 1904, 67 ; #2¢ Chenopodiom
album.

Vata, 1904, 25 ; ¢¢ Ficus bengalensis.

Vafane, 1901, 372, 373; $e¢ Pisum
sativum.

Vatane, analysisof, 1903, 184; see
Pisum sativam,

Vateria indica as a tan, 1902, 16,

Vatics chinensis, a food of lac, 1901,
263,

-———5- faccifera, 1901, 213 see Shorea

alora,

——~— robusta, 1904, 33 ;see Shorea
Tobusta,

Vauquelin, 1901, $83.

Vaoula, 1902, 63; sec Acacia ana-

bica.
Vavut, 1903, 132 see Borax or Sodium
Biborate.
Vedi, 1902, 64 ; see Acacia arabica.
Vegetable, leaves of Carthamus large-
ly caten as in Burms,
3904, 359 ; 5¢2 Carthamus
tinctorins,
Tallow, 1993, 13 ; ser Sapi-
um sebiferam.
Pegd, 1901, 378 5 see Pretocarpuy Mar-
su 111,

um.
Vegiea, 1901, 3785 ser Prerocarpus
Mlnup?:m.
Vekheariyo, 1954, 49; se¢ Indigofera
thdulcsa.
Vellai.pf1hinin, 1902,
Arsenons Anhydride.
t‘:lla!hu, 1994, 715 s¢¢ Sueda mard.
tima,

1035 et

m3. .
Velligaram, 1903, 133 ;470 Domax of
Sodism Diborate,
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" Velluta modela mubka, 1904, 69 ;see
Polygonem barbatam.
. Velralam, 1902, 61 ; see Acacia leuco-

c2a,

Vengai, 1901,:378, 383, 392 ; sec Pero-

carpus Marsupiom,

maram, 1901, 378; see Ptero.
carpus Marsupium,

Venkaram, 1902, 132 ; se¢ Borax or
Sodium Biborate.

Vennamaram, 1901, 378 ; #ee Pterocar-
pus Marsupiom.

Vennapasha, tgor,
carpus Marsupium,

Veppalai, 1901, 346 ; see Holarrhena
antedysenterica

Verticillinm albo.atram, 1403, 116,

Vetch, analysis of, 1903, 173; see
Lathyrus sativus,

Veti-luppa, 1902, 112 ;see Nitrate of

378; 12z Ptero-

'‘gtagt.
Victoria General Mlls. Meeraty 1903,

223,
Vignn3Csliang in Assam, 1903, 126,
—————, composition of the grain,
1903, 153, Tg1.
Vilayals bdbul,” 1902, 59; see Acacia |
Farnesiana.
Vilayati-mung, 1901, 354 ; see Arachis
ypogza,
Vilaydt-f-vajje-turks, 1902,
Aconitum heterophyllum
Vilbeuchevitch, J., 1904, 145,
Villon, Mr. A, 1902, 10, 50,
Vilmeorin, M, fgor, 116,
Vilydeti-mung, 1901, 354 ; see Arachis
hypogoea.
Vinasse, 1902, 109 ; se¢ Carbonate of
Porassium.
Virtuli, 1901, 211 ; se¢. Dichrostachys
cinerea
Vitex Negundo, a soorce of Indian
Pearl-ash, 1902, 110.
Vitis anzonica, possible tolerance of
salmity of, 1901, 51.
=— califormica, possible tolerance of
salinity of, 1901, §1.
— vinifera, tolerance of salinity of,

get
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1901,51.

Vitkkadira, 1502, 59 ; s¢e Acacia Far.
nesiana.

Voelcker, Dr. ], A., 1901, 416, 420;
1902, 117, 121, 124; 1903, 218 ;
1405, 107, 110,

Voigt, T. O., 1904, 67.

Volcanic salts, 1902, 105 ; sz Ammonia.]

Von Undervoriren, Dr.,, 1901, 294.

-
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Vonna, 1901, 376 ; see Pterocarpus’
Marsupium.

Vowra, 1904, 75 ; se¢ Apis dorsata.

Vries, Dr. Otto de, 1905, 20,

Vrij, Dr, De, 1904, 119,

Vutlchen, 1905, 87 ; see Sorghum vul-

gare,
Yurki kartal, ¥goz, 104 ; se¢ Orpiment.
Vulla thamaray, 1900, 70.
Vytians, 1900, 179.

w

Waage, Dr, 1905, 64.

Wace, Major-General R, 1901, 412,
Wad, 1904, 25 ; sec Ficus bengalensis.
Wagatea spicata ag g 1an, 1902, 29.
Wagria (Waghns), food of, 1904, 40.
Wakkma, 1902, gO; see Aconitum pal-

- matunll. 6
"al, analysis of, 1901, 361; 1903, 152,
155, 166 ; see Dolichos Lablab, 5
Walats ml (Prussian blue), xgor, 319;

see Lajward,
Walker, Mr., 1904, 214,

Mr, 1. H, 1905, 7.

Wallace, Prof. R, 1900, 2173 1902,

120, 121.
Wallich, Dr., 1902, 23 ; 1904, 196, 204,

214, 223.

Wallis-Tayler, Mr. J. A., 1903, 208,

Walnut as a tan, 1902, 54; sz¢ Juglans
rega.

, tolerance of salinity of, 1go1,

53.

Walsh, Mr E H,, 1901, 193,

Walsura piscidia 2s a tan, 1902, 19,

Wani, 1905, 99 ; tee Sorghum vulgare.

Wanjee, 1904, 40; se¢ Panicum colo-
nam,

War, 1904, 25 ; see Ficus bengalensis.

Warburg, Dr. O., 1900, 41.

Warcha salt, 1900, 132,

Wardle, Sir Thomas, 1900, 179 ; 1901,
39t 1907, 38, 43, 50, 56 1903,

4.

Waring, Dr. E. J.,, 1904, 118,

Warington, Prof,, 1501, 421.

Warth, Dr. H., 1902, 25, B4,

Watana, 1901, 372, 373; s¢¢ Pisum
sativam,

, anslysis of, 1903, 1845 see

Pisum sativum.

x

/
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Water-proof cloth, made with Safflower
oil, 1901, 412,
Watkana, 1904, 177 ; see Bixa Qrellana.
Watson, Mr. J. F. W, 1903, 6.
‘Wattle barks as a tan, 1901, 23, 24.
Watt, Sir George, 1900, 63, 90, 103,
116,161, 166, 167,
1685 1901, 389,
390, 393, 407, 4093
1903, I, 3; 1904,
115, 135, 145, 1835
1905, 83.
———e———,0n Alridi Wax
Cloth, 1901, 393.
, on Alkalis, Alkaline
Earths, etc, 1902,

107.
-, O & plague in the
betel-nut  palms,

1901, 329,
, on Caix, 1904, 189,
22

9.
—e e, o Indian Acacias,
1902, 57, 77
—————————e=——, Ot Indian Aconites,
1902, 87. .
e, on 'Indian Arsenic,
1903, 103.
—————e—e—, O lac, 1001, 181,
,on the Sola-pith

INDEX,

Wheat, Australian method of testing
and improving, 1901, 11,

~——— bran, analysis of, 1903, 151 se
Triticum sativam.

~——-, breeding  of mnew races in
Australia, 1901, 19.

——--, characteristics of rust-resisting
varieties, 1901, 28,

—— flour, testing colour of, 1g01, 15,
, testing strength of, 1go1, 15.

——--, green, analysis of, 1903, 156.

~——-=, gTOWwn on usar land, 1got1, 44t.

——-mea), analysis of, 1904, 47; see

Triticum vulgare,
—=—--, qualities important in Indis,

1901, 17.
~——-, rules for breeding new varieties,
1901, 21.
———-., scheme for a breeding station
in Ind, 1901, 25.

———--, seed in oil-cake, 1901, 118.
——--_straw, analysis of, 1903, 154;
see Triticum sativam,

——, selection of field tests for,

1901, 13
——, laboratory tests for,

1901, 14.
——, tests for India, 1901,

18,

-, success of new varicties selected
in Australa, 1901, 23,

Wh

plant, 1952, 149.
, on Sorghum vulgare
(Ders.), 199§, 83.
Wax cloth, Afndy, 1901, 393.
—— in lac, 1901, 294, 296, 305.
——, 1604, 101; &e¢ bees'-wax, alo
Apis sp. .
—— cloth manufacture in North Arcot,
1904, 101 i see bees'-wax, also

Apis sp.
—— for artificial flowers, 1924, 101 ;
g¢¢ bees-wax, also Apis sp.
———- resist patterns for dycing silk in
Borma, 1904, 101; e bees-
wax, also Apis #p.
Webb, Mr, J. V., 1900, 65,
Welnberg, Mr. 1., 1603, 139, 245,

. Welwitsch, Mr, 'F. M, T, 1904, 305.
Went, Dr. F. A, F. C,, 1991, 73,
Werner, Dz, H, 1925, 87, €8,

Weit Africsn kino, 1900, 74.
~— Indian kine, 1970, 74.
~—— Ind.es, Central Facteries in, 1993,
.. 351,383 se¢ Somar,
Wkeat, 21901, 33,
—-—atalyses of pnin, 1903, 153,
1835 see Truce= satvem,

from lac and sand, 1931,
337.
White anis, 1903, 32,

White arsenuc, 1993, 103 ; se¢ Arsencus
Anhydride.

White fead, 1901, 310, 317, 323, 338,
339, 340; se¢ Carbonate of lead,
Whute poppy, 1993, 180; s Papaver

somniferum.
Whitehead, Mr. E. C., 1901, 6.
s Mr. J., 1924, 215,
Whitmee, Rev. S, 1., 1904, 204,
Whittle, Mr., 1900, 201.
Width of mica plates, 1900, 132,
Wiesner, Dr. J., 1991, 293 ; 1955, 87,
Wiggers, Mr., 1904, 119-
Wight, R, 1924, 195, 196, 199, 210,
Wigley, Mr. F. G., 105, 112,

Wilaytigatruth, 1931,  367; 3o
Medicago satina,
,analysls — of, 1903,

174 ; 4¢r NMedicago sativa,
Wild gooseberry, 1923, 43; #0¢ Rbolo.
myrins 1omentos,
— nu'meg, 1920, 41, 42.
—— plantain, 1900, 18,
-
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Wild rice, 1904, 48; see Oplismenus
colonus.

Wiley, Mr. H. W, 1903, 207; 1904,
133, 143 ; 1905, 313,

Will and  Branch, DMessrs., 1901,

384.
Wilhams, Mr., 1901, 258,
., Mr. H. Morton, 190c1, 3.
, Mr. R, 1901, 410,
, Mr, T. A,, 1903, 110
Williamson, Mr. R. M, 1go1, z30.
Willow bark as 2 tan, 1902, 55, 56.
Willstein, 1901, 299.
Willughbeia edulis rubber from Burma,

1903, 233
, analysis of rubber,

1903, 235, 238.
Wilsgn,3 H":SH. H. on lac trade of
Bengal in 1831, 1901,

186,

——— Mr, 1901, 434,

435, 447,

454.
Winds, hot, destructive to lac, 1901,

242,

Winogradsky, Prof. S., 1905, 18,

Winter, Dr., 1903, 143.

‘Winterbottom, Mr., 1904, 203.

Wit, Mr, D. O, on Eublemma
amahlts, 1907, 208,

Wolf's-bane aconite, common, 1902,
99; see Aconitum Napellus,

Wood, Captain E S, 1902, 15.

Wood Medley, Mr. J., 1901, 98.

Wood-ash, rgoz, 109 ; sez Carbonate of
Potash.,

‘Wood-ashes as manure, 1900, 6.

Woodfordia flonbunda. as a tan, 1goz,

44.

Woodrow, Mr., 1900, 50, 56, 57, 58, 61,
62, 64, 65, 67, 190z, 64,

Woodside, Mr. ]. S., 1901, 260.

Woody fibre, definition of the term,

1903, 149.

Wool dyed “with lac, 1901, 293, 302,
304.

Wora, 1904, 25; se¢ Ficus bengalen-
s,

Wray, Mr. L., 5905, 110,

Wright, Layman, and Umney, Messrs,,
1902, 59,

Wright, Mr. E. P., 1904, 205.

Wrightia tinctoria, use of timber, 1go1,
344, 347

"’ur: 1904, 25; see Ficus bengalen-
sis,

Wussantha-ganda, 1908,

50; see
Malletus philippinensis.
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X

Xyleborus sp., 1900, 228,

Xylem, 1901, 151.

Xylia dolabnformis, 1900, 28,

-, a food of lac, 1901,

213,

, analysis of green
manure  from,
1901, 36.

» &8 a tan, 1902, 3, 20,
———— e use Of, as a green
manure, 1901, 34,

v .
Pajna  dumbar, 1903, 28} ser Ficus

glomerata.
Yams, manured with Sewage, 1903,

3z

Yénadis, hill tnbe of Cuddapah, North
Arcot and Nellore, expert collectors
of honey and wax, 1904, 94, 93 ; 562
Apis dorsata,

FYanwgin, 1902, 112; see Nitrate of

otash.

Yates, Mr, Reginald Abbey-, on Cartha-
mus tinctorius, 1904, 149.

Yavakshara, 1902, 109 ; see Carbonate
of Potassium,

ZFavanala, 1905, B6; see
vulgare.

Yava-parkara, 1905, 86 ; sez Sorghum
vulgare.
Y-dast, 1904, 217, 218 ger Coix
Lacryma-Jobi, var., ma-yoen,
Feanga, 1901, 37B; sez Plerocarpus
Marsupium,

Feggr, 1901, 378; see Pterocarpus
DMarsupinm,

Yegisa, 1901, 378; see Pterocarpus
Marsupiom,

Ye-kha-ong, 1904, 27; see Ficus Cunia.

Yellow arsenic, 1902, 1x04; see

Orpiment,

“Yellow blight” (potato) of Ireland,
1903, 117,
FYengara, 1905,

vulgare,

Sorgbum

85; se Sorghum
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Fenis, earthen vessel, 19c0, 78,

Fetha-pan, 1908, 28; s Ticus
glomerata.

Yew, 1902 ; see Taxus baccata.

e~ bark as a tan, 199z, 56,

—— 13 a tea substitnte, 1902, 56.

Findaik, 1901, 211, 270 ; se¢ Dalbergia
cultrata,

Findackpyn (Dalbergia sp.), rgo1,

270,
Fin-pya, 1904, 78, 98, 99; see Apis
florea.

, small bee of Burma, 1904,
98, 99 ; see Apis florea,

Yiang “oil, 1903, 4;
odorata,

Young, Mr. A, P., 1504, 199

Yule and Burnell, Messts,, 1902, 117,

see Cananga

V4
Zag, or scum in ssltpetre-making, 1905,

35, 44,
Zarakhli, 1504, 46

INDEX.

Zidda thyga, créeper from which in
North Arcot 2 ladder is- made for
use in collecting honey and was,

. 1904, 95 ; sez Apix sp,
Zinfrog, 1994, 435", 583 see Indigofers -

Zinge,

3 ’ 1904; 9o, .

Zirneik 2ird, 1902, 104 ; see Otpiment,

Zizgphus, 1905, 5.

Zizphus Jujuba, 4 Tood of 1ac, 1903, 213,
221, 224, 232, 235, 242, 258, 259,
261, 262, 263 ; see Dair, -

~~——————— as a lan, 1922, 20

-, planted on wsar lsnd,
1901, 458,

»use of timber, 19at,

347; see Ber. -
sae——— nummularia, an Indisn sand-
binder, 1901, 69.

_——— as a tam, 1§92
20,
e————0 vulgants as a tan, 1903,

70,
xylopyrus, & food of 136
1901, 208, 209, 213, 250
xylopyrus as a tan, 1902, 2C.
, trial on usar land,

Zarakali, 1993, 65; se¢ Amarantus
vitidir .
Zarktl, 1903, 65; s A

viridis,
Zea of the Romans, 1925, 85 ser
Triticum spelta,
= Mays, 1500, 218, 233; 1903, 48.
s =eee—, composition of green fodder,
1923, 156, 193,
the grain, 1993,

151, 192,
rotaton erop with  sugar,
1923, 252 {

1901, 361,
Zoga, or scum In saltpetre-making,
7905, 35, 44
Zolim, 1908, 2; s¢¢ Schleichera trijug1.
Zollinger, B1. H., 1974, 204, :o?. .
Zura, 1953, 86 ; se¢ Sorghum vulgare,
Zurd, yellaw, prepared with Saiflower,
1604, 167 5 see Carthamus,
Zurna, l?os. 86 ; se¢ Sorghum vulgare,
Zwick, Mr. H., 1901, 179.
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All communications regaraing THE AGRICULTURAL LEDGER should
be addressed to the Reporter on Economic Products to the Government
of India, Calcutta,

The objects of this publication (as already stated) are to gradually-
develop and perfect our knowledge of Indian Agricuitural and Economic
questions, Contributions or corrections and additions will therefore be
most welcome,

In order to preserve a pecessary relation to the various Departments
of Government, contnibutions will be classified and numbered under certamn
 series. Thus, for example, papers on Veterinary subjects will be registered
under the Veterinary Series; those on Forestry in the Forest Series.
Papers of more -direct Agricultural or Industrial interest will be grouped
according as the products dealt with belong to the Vegetable or Animal
Kingdom. In a hke manner, contributions on Mineral and Metallic sub-
jects will be registered uader the Mineral Senes,









