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EKKA 1A,
No. 3 (1902). The Indian Aconites, page g6, line ¢ from bottom, for 50 read

50

No. 3. Iron Ores, page 19, for ¢ Other Papers that may be consulted ’
read The Agricultural Ledger, 1898, No. 17; 1g0¢, No. 14.

No. 6. Famine Foods, page 37, top lin9 Jor No. 84, read No, 82. .

” » ”» » ” 61, line £7, far Kieldhﬂ, read K-”ldbhl. .
» n » » w 06, for line 14, substitute. TrE Beer, Swiss
Cairp. .
. No. 9. Properties of Burmesé storax, pfge 116, line 18, for Kaehin
read Kachin, - . R ) ' )
-ADDENDUM,

Since Agricultural Ledger No. 10 of 1904 was printad, the Director, Land’Records
and Agriculture, Bombay, has very kindly™urnished the names as far as possible of the
varieties of Cassava plants successfully grown on the Poona farm from cuttings sup-

plied by Mr. Thomson. The varieties arg these :— .

Solitoe marilla. e Chingola.

Pacho. - » Cacuagioa.

Pie-de-Perdiz. i Langua de-nalo,

Mintro. " Nigritta, ‘ ~
. - Blanquita.

Conf. Agricultural Ledger No. 1o of 1904, page 126—° Further Introduction of new

-

Raceb.’



NOTE.

,
——

d the Agricultural Ledger two alternatives are suggested ; they

To those who bin
nto an annual volume, or they may keep apart

may bind the issues of each yeas i
the series into which it is divided.
. These Series are &s follows =
1.—-VEGETABLE PRODUCT SERIES.
11.—ANIMAL PRODUCT SERIES,
[1L.—MINERAL axp METALLIC SERIES, -
VI.—-AGRICUL’I URAL SER]ES:
v.—INDUSTRIAL SEKIES. . ""»

2

4 VL——ENTOMOLOGICAL SERIES. -

VIL—VETERINARY SERIES. -
VIIL.—FOREST SERIES: ’
1X.—~MEDICAL axp cHEMICAL SERIES.
X.—-1MPLEMENT axp MACHINERY SERIES.
X1.--CROP DISEASE axp PEST SERIES.
Xll.-—-MISCELLANEOUS SERIES. .
For either purpose indexes will be pubjished, The annual index vwm) continne
to appear year by year; the  semal ” indexes will Gppeariat wider intervals,
The annual index refers to the numbering which heads the pages: “the numb.r-
ing at the foot, which is,-consecutive" in each Serivs, \gill be used in the se,;a;

indexes.
Public libraries and similar

pal volumes the more convenient one.

spatitutions are likely io finu the plan of hinding in
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AQUILARIA AGALLOCHA. ~ =~ .

(EAGLE OR ALOZ WOOD.)

[Dictionary of i&‘onpﬁfc Products, ‘Vol. 1, A. 1251-8.]

Notes on the Colleetion of Agar in Assam and Burma, and on the prepsration o
the bark as @ wriing matewal. By DEvio Hooper, Curator, India

Muscum, Caleutta, Industrial Section,

-~ . - ;

‘
-
.

The present numbers of the © Agricultural Ledger” deals with INT;_!I%!;UC-
the collection and trade of agar wood, and the preparation of the oil as )
practised in Assam and Burma. An account of the peculiar use of the
bark as a writing materia} insiead of paper ?S aiso given.  This use
was noticed by Mr. E. A, Gait, Honorary D}lrector of Ethnography in
Agsam in 1894, and the Reporter on Economic Prodv.}cts tothe Govern.
ment of India, instituted an epqm‘ry into thg §ub)ect t¢ which the
Deputy and Assistant Commissioners ba\'e \’vxnmgly responded, a!:ld
contributed valusble notes on the Hab.xtat, V erna‘?ular names, Resin,
Bark, Oil, Medicines, Perfume, and Tlr.nber of tl'ns tree.

1t is not intended in this article to give the Ijhstory of Lign aloe or
oes wood, OF refer to the innumerable_quotations regarding agars
ancient writings. These may be ‘found, by those iiter-
rnmcogr:«phia Indica and the ar_zicle in the Dictionary

Products of India. .
Fl. Br.Ind, V., 199 ; Ind. Kew., 1,

™
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i and April, and the fruj ripens
Collection of the Agar. 1

-
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Idaves of species of A/,

and 25° north latitfde.

e ~‘,:‘T":_'T"~“""'”¥ e

Ndtes on the collection of Agar
Boms.; Agar, Guy.;
agui, ﬁashta‘mu, Tee, ;
Kihay sinnah, Singn ;
Sram, ; Tsanah, SILUNG;

€ast andvsouth

. . .
The tree grows ip Cachar, Sylhet, JParrang, Jotha, Sibsagar,
Manipur, and the Khasia, Guro, Mikir

As a tree of Bengul, it occurs in

considerable quantities in Tenasserim, sbecially about the Lenya and
ands of th '

on the Martaban H
In Assam the tree _ prefers

over 550 feet above seq level,
i green forests onsloping hilts
“fegt, and a girth of 5 to 8 feer.

Maliwon townships, andegpn the is}

Korz states that it is found

light and inodorows, But und
. o | place in both trunk am branche
a dark resifious, arematic juic
gravity. These portions of the
the drog called agar, which is est
itis ponderous and abounds in res;

of the tree is this fra

high og tillsh "
and in Burmga it

much valye,

‘ grant resigMeposited.

& In Sylhet, the collect;
busiress ; those engaged |
hilly districts, where they

A. 1251-8.
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o ipperah. [n Burma it ¢

agary,
A-byax, BU!I.;
; Krizana, nwakmi,
n-siang, Crinese,

literatare ., Otherg

Tuption of the Arabic term  Al.dd,
Ier extract obtained fromghe

e tree,

ga Hillg in Assam.
s found in

¢ Mergui Archipelagy,

1

ills east of Taunghu.
and at an elevation of

R BTOWS freely in ever.
.o Tt attaims g hei
L]

ult,

nous matter,

Quilaria Agallocha
being pale jn colour,

itiong a change takey

LT e e

Agar, aggalichandana, Taw.; Krishwa

Sasi, sachi, bislat, Ass, ;
Kaya gary, garru Maya
Nyow-chah, ngacka, ¢

# = heavy,
y comes from lawha, Sanskrit or Pyl
f suppose the name to .be'a co
The wood has no connection with the bi
)
. L ]
Habitat.—Roxburgh says the A, Ag
*a natéve o{ the mountaing
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§ r (h ite 181 b , COLLEGTION,

. dark
. d until they observe A
4 into the woo
Pa r? - roximity of wood of valuable quality,
indicating the p A he centre of a trunk
Ity extends but a short dxstar;ce.froml d through, the
wmd’ge:emlny this manner a whole tree is searc!teh. odorif;l'oﬂs
or branch. . ay only such pieces as are sich in od
away only ; tate the
collectors c‘:l"{ m{;n some districts it is customary toff‘:g: :ree i
. e N . H
et maf the resinous wood by burying portions, ?n a length of
extraction 0 by allowing the entire tree to rema ¢ of which
moist ground, orh ge years) after it is cut down, the eﬁgC it "easily
. r . ri
time (one :locs:y in the non-resinouy wood and thus rende
H use ae . T ryd.
is 10 c:ble by an iron instrumefit” (Hanburyy. | of procuring this
remov d less soft ¢han it 18 the labour Ph e being o
o Were the woo babl exeedd itse warth, s#ncg,t er o
substance would pro t?' ye has to be cut down to discover the ;esx .
. 5 tre . r ozen
diagnosis, eac . in one out of ewery -
extern.al gze resinous deposit 15 b‘und. 1 ich®™ood. If the resin
Sometimes Iv one in a hundred widl yield a ric ing up at a point
nly ikely be found cropping
trees, and 0 . i st likely be ide of the
ist the vein will mo h, on the other side .
should exis b the lower bough, i it=
elow . n as far as
eight or ten i::lany‘ from hese if is follo;;:d :\o:;age yield of a
. ’ 4 ° J e 1
bend, therse it is copsidered recessary. Th
exists or 2
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ature tree is three o four seelr a tree is met with that contaf::s
m - rare . . the
Occasionally, but ver}f n:;:ryfn thig case the éntire substance of
ol agar,
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e o ?3:; immedisiey O ﬁ,eiﬁ?r:;h?gele blow of the axg
e o ; " a cousiderable way up, SO 1h o o :
f
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lays it open. .
It is a difficult ma¥er lou
of the secretion of his pec

chopping off the
coloured veins,
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“clie what is the predisposing cau it
f;eCl oleo-resin,  Itis nat old age asi
iar

i en-
gh 1t becomes conc
found in young trees, and tho
i ly fou
is fr tly b

. tly
' appearance atan ea
ecreticn makes 115 appe , and in Jorhdt
ted in old tiees the Sd from the trees naturally, and
ra es

-
. ; i ade s
age. No fluid resin ex l;x). tapped but no drop of secretion m

* 1e speCla -

‘er luees Wwe. - . . )
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appearance. ien re
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. e deposit 15 OHCH says it is no sign
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bat Mr, C. Bro . as the tree app amined it will be,
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AQUILARIA - ) "‘"""“ T e e
-AgﬂnOCha. Notes on the collection of Agar

g Forest officers ig that the agur is
ays, found where some former injury has been

COLLECTION.  The balance of e pirfion amon
usually, if not slw
received.

Mr. Brownlow also states that in the male trees only; of as the

nativ'es. call them mooneas, the resinoys substance is to be found,
and it is vain to look for it in the truit-bearing or femgle trees of the
same species,

The collection of agar in Sylhet is carri
. called agar.tumlahs, whe are obliged 19
, ta. find the trevs in sufficjent numbers,

does not trouble to collect the resin. The

. collecting the wood stnce this depends
of the collectors. The kumlahs
. b the valleys taking as nuch as
and well equipped for g |
* | enced aggr-kumlaks are §;
gleh. * .
Collection in In Borma, 4kpau is known in the ig
Burma. | collected by & race of n

ed on by u class of men
g0 considerable distances
The indigenous population
re is no special season for
; eutirely on the convenience
frequently start in bands by beats
threg months’ provisions with them,
ong stay in the jungles, The most experi-
om Pertabghur in the valley of the Lup.

M ands below Mergui,
Omadic sea gypsies, (he Selungs or Sa
. ones,
M.asofl informs- us that these ople are Very reticent about the di:-
tribution of the tree and the cqllectidn of the resin ang endeavo

keep all other tribes ignofant of the extént of 'the trad e
DESCRIP- | ¢ Description.— The dr i .

TION, ;
thape and-size,

\ A e less resi i

, lighter portion of wood called doos’ is the ecs}ir;::;;:o;t:;ns: The
Seer, the black or brownish-blalk s the true ans solc:
commerce‘ and is called Zhurkee, and wonp f;orn Ri6 t o
seer.  This wood is markeq more or less distinctly with inn0 o
coarse parallel veins loaded with dark resinoys matter m;m_erablc
interior of the thicker portions hollow spaces are Some;- l') the
¢ The wood h::xs a slighfly biter aromatic taste: ; "

and rot remarkably ¥greeable ; s
wood, others to ambergris,

resinous matter melts and by

»
=]
(-2
xs.
<
(1.3
[
(-]
=2
»
pA
(14
&
173
»
-4
L
o
g
o

solution which producet

A, 1251-8,

a deep reddish-brown

2 milky emulsion when mixeq with water

(372 ) ,
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derived from A. Agallochas !
'l'cepsis. It sells in the bazar

itute.—A heavy, dark coloured,estraight grameq, 'oﬂy and
;esins::t:vt::eé, \l)\\e bota{\ical origin of bwhichI :s suzx;rl\:;vné ;sg ;:'}I)‘:g::i
D nzibar, Iti )
into Bomb§¥ - rc::)ct:‘c;tanf:: :2 ?xtquemly offered as a substitlixte for
ke O‘f Aagsfx:x Like agar it sinks in water, but is recognised by
u"e' s 1l fv col.our to the water which develops a greenish ﬂuo'n.zs-
e This od is sent to Delhi, Lucknow, and other large cities
of No, Thlsl viiqa where it is distilled with other ingredien.ts to fom
of Northern oo, 'und attars so much esteemed by the natives.
o comli;olndia the collection of agar isunder thfz. con.trolz
f tgg 1;1;::’::- ;epartment, ang the article itself is included in I:rc\lntxl(:;
i tade is necessurily a fluctuating one, a e
fF ‘l)lr::vtin?::i?iifi'cs '\rvgf l‘)::agfd:wrest as indicating the amc:unt and
0

R 1 1 CG. . ¢ .
valule °£1g;ez Wi?Oi:: Rr::g'oﬂed fromGAssam that the produce from the
n

. L s i
2 i found in_ the districs 0
rapd Hocha bas-hitherto been , the dist .
Aquilana Agah and in the former the local capabilities wer
Sylhet and Cachar, onsi to give the forests
! ked that it was considered necessary ,
so overv ! e}, t nolevenue that year was derived from them. )n
that no ‘ g :
A sloo the makal was oot sold for that year. Qune receg_l),
Cachar ® 5the arar tree -has been found in fair quantxty,Y ‘acci;'lllrs)g;
howevel‘; in the Submontane fofests of Sibsagar and the Naga l;een,
to Fepo™, ies for permission to work out this produce having .
and 'en((llmfrr‘;m several persons, it is anticipated that a [arger revenu
ve several pé A _
tan hitherto may be realised (:q‘m this item in fuu'xre
e enue ffom aar. during the last eight years shows a
The fores! fe.\oen“ ifi the l?adc, although in 1897-98 M:t was, reported
decul‘e;l tt::):::rc becoming scarce and more difficult to and. ,
that the ;896-«;’: 1897-08. 1898-99. 1899-1900. 1900-01, 1901-03.
1804:95. 19505 R ‘ R R R R R
R : 1,395 424 1,503. 1,920. 2,765. 45434+
739. 2,331, 2395

ibuted from the districts of Sibsagar,
were contiibute
These amounts

] achar, and Manipur. - )
Daf;f‘}:‘& fgcxjhies"sﬁ(;cb:thc maund (= §2'3 1bs.) or by the basketfal.
¢ woo 3

The royalty per maund is on
' ‘.8‘ > 3 . ',

- ab:\)m ) acar is sent 10 Calcutta where it is sarted by
The Assam ag

the merchants,

i w
Arabia®and Persia. e B
5 kinds of aloes wood, X
In Bombay there are tw

nd the Gaguli agar from A. malac-
at R8 to Riza pound according to

A. 1251-8,
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AQUILARIA G — - — = o . Hoopery AQUILI
. Agallocha. Notes on' the collection of Agar in Assam and Burmi, etc. (D. Hooper.) A‘gallm
" YRADR. i i —— ? lights ase made of various sweet | USE

quality. lrvine records the ; . In Bombay agar-batis or agar hights ase
at gg.yg per pound, tes fhct that it sold in Patna fifty years ago smelling artic’ies of which aloes wood is the chief ingredient. Th-ese
In England Eagle-wood is : v substanceshre mixed with gum benzoin, and a little oil, and rolled into
1st quality (Sumatran); £10 :;t:‘iéo b'"l‘.g about £30 per cwt. for sticks. The sticks are then burned as incense or used as perfum;-
» . . .
. 10s. ‘:;f'h3'd qu;lity lgMulaccam and Ind?a‘:sacl;\,;pglahccan); and (3 The prs.ﬁeiox:nes from § annas to Rz the pound according to the
. Bar ith re t ‘ com .
,oarma. islands of tﬁ:rMe:gu?r::htihelpmd“ce has been extracted from the VI\)(zods of this odoriferous nature are used for making beads, | Embalr

ever to have been imposed ?ﬁ 280 for many years, and no 18X appears rosaries and crucifixes, and the enduring quality of the wood, due w0 the

from Mergui port § P N " recently. The average value of expons balsamic resin, renders it an efficient component in mixtures
L ‘R' Jﬁ; g or the last three years ending 1898 hos been used for embalming the dead. Van Linschofen records that Eafle- |
’ dirgégf?;o “h oesl; ngt. of Course include large quantities removed wood is much esteemed by Hindus * to burn the bodies of {li¢ir Bra.

R m the islands by Chl'nese- boats and katfus to Penang and menes and other men of accotint, when they are dead, and because it

“ n‘foc;n. . ‘ is costly, therefore itisa greal 1}0nour to tkose that are burnt therewith’

8 or:g agoas 1876 Mr. Lee stated that 8,00 trees wer e g8 it is to those that with ug.are buried in tombes of marble stones,” .

. - | annuallg for the purpose,of obtainipg thi¢ substance. The ﬁe . The wood is a preventive against fleas arfd lice, and in the form | medict
perhaps are exaggerated, but there is no douhe latge pu \: gures of a powder is rubbed into the skin and the clothes. In medicine uses
cut, The §elungs are said to collect abogt 1,0 viss e ere aloes wood is considered a simulant and cordial in gout, nheumatis‘m
3°651), most of which gots to China and Siam & year (1 viss = and paralysis, also as a stimwelant astringent in diarrhcea .and vomit-

ln'187o akyau was worth from RS 1o Rz 'per - ing. Itis taken integnally as a tonic in dost;s of ten to sixty grains.
the prices had risen to Rso, and ip 1898 the wo 5. In 18818, Under the name of agalocki Celsus ranks it among medicines which
A samaple weighing 30 1olahs, purchased f; € wood was worth Réo, invigorate the nerves.  The wood has long had a place in the Miiteria
the Indisn Museum, Calcuta, cost By ',om'a forest contractor for Medica of the Pharmacopeeiss,. of Europe, but it does not appear to
valued both for the p'ewra,ﬂon “of ‘:l'w ;}:.Ran'goon where it is possess any properties that call for its admission to modern local \
«| sells fomtwo tupees per ikka (a sipkaic o . 2Nd perfume, it ractice. ' S .
The demand is met entirely, from(ilhk‘a' ‘s the weight of one rapee). P Agar-attar —The attar of agar 13 prepared at the villages of Srya- |the atta
At the Paris Exhibition ;n 1878 e;?;éc? , naga:and Rajinag:r in Karimgapj in the following manner. }"I‘hﬁ agar.
! i : . * imen of aloes wood d in the manufacture is that of the lowest quality whic
shown from Cochin Ching, and its botanical o s wood employed in The agar is fine ent into small pieces

Malaces | Aquilaria malagcensis, The wood is OTIgIN was referred 1o - igworth from R1 to R§ per seer.

aloos wood. | where it is Known as framfoc apnd cosx-mgh‘)i prized at Saigon  © (chura-agar) and is then, further reduced}by pounding itfinha "?}””k';_
“the ki . 3 -Rotless than 34 fran . the circular band of iron on the lower part of the siya or
¢ plogramme (312 lbe.). 3 “ or mortars e his facilitates the disintegration of the agar

In the sixteenth century, accordin N pestle is indented, and t 8 4
. ! g to Van Linschoten ; The powdered wood is then placed in
X th . s . d down. e powdered wood 1s then p
Palo Daguillo and Calamba were said o grow in Malacc s the best as it is worked up an e - ich serves as a still and is fixed permas

. acca and S ess lled a
and were probably the produce of A, malaccensis, Siam, a copper vessel calle A basketful of agar.dust with 3 to 34 maunds

— ient «i furnace. | olagar .
it Ea U'fesr 'itF mmrf:;’:'em gm.es agar has been used g over th n:m."‘;e?.v;; about fill the still to within six inches of the top, and thjs
g csct)un(t) o ifs gf)rt bifitya: tcins supposed medicinal qualitics 0: ° :;: usua) charge. The copper still-head called a sarposk to which |Preparati
8 , . Nd great value, one of the pey . is S ; hed, is then fixed the deg and
A ) f . . . } th is at! ed, 1S en hxed on g
Assam used to send his tribute to the pelty, Rajals of a tube s inches in °':lgeﬁ\,er’. t:fbe (kham) bent at right angles con-

10 8 Viceroy, during the N Aot
R e ; iy securely luted. (ill with a bamboo cAungs, the latter is, wrapped

. e ‘wWas .
against sijver and_ g.old.r In the present day aloe woo ;‘;:d“;:):l l:c:glln nects xh? :_ead (:‘f 1!;;:;}1 and acts a5 2 condenser. The ¢ Hungs leads’ ]
in C—hl_“a’ wherej it 1S consumed ag inggnse and in the mandacty rgely }'ound W,}‘h guany  vessel called "2 barupa ot receiver, This receiver.
’3055'5“,‘: ks I tis, however, to be mef with in Eastern bazars i;f ’re. of }mo anothet Co%p:n water contafned in an earthen vessel called a .
( those in Syria, where Hanbury found it or sale, In S}'lhe’t aCC::llt}g ;: ;;,e"‘;t x;x;;n :::Zepurpose of cooling the condensed liquor and prevent-
n ’

quantity is collected each year for the sake of extra
of essential oil (agar-attar) which isnregarded as¢

A. 1251-8.

cling from jy 5 sort l’ng loss of oil. The furnace is lighted, and a slow fire is maintained
’ A, 1251-8,

Ostly as otto of roges.
. A ' ( 315 ?
v 374 ) ' " :
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AA%g{{;)zﬁ;A Notes o_::the collec;io;- of Ag'a;—‘ S BRI i = = AQU ¥
;oAn ' T in Assam and Byrms, etc (D Hooper) - porg
-ATTAR. 41l the evening, when the darupa will contai ‘et B v iy e T .
mixed with aftar. Nextmorning tfe liquid i: t::::- ‘ge d:snllefl aten . - &:ﬂ wears to bave been used for ages b'the aboriginal tribes. nA
he A poured into a dish, and peper thit Sppwe= © The information is
atlar floating on the surface of the water is removed by the hand of MW&* birch bark of the Aryans. ‘
or by means of a mussel shell. found in o pafer on'the “ Abstract of contents of one of the Ahom
On the first day asiar to the extent of 2 to § tolas is obtained, the *. Pathis - pnal Asiatic Socitly, Bengal, Vol. LXIIL, patt 1, No. 3, |
. amount varying according to the guality of the gagar wood em lo' ed : W) o when Mr. Gait was Honorary Directdr of Ethnognphyv
if of a very bad quality only half a tola is obtained. On the nepxt {; ' ian'Iﬂ' The fool-note t0o the axticle reads as follows :—
the water from which the a#ar has been removed, is returned to tah’ ’ LI The sachi tree is the same &8 that known in Bengal as ‘agaf, |
ost.i'll.anc! more water added until within 6 inches of the top. Th: B the aloes wood of the Bible, from which are obtained the perfumed
; distillation is then confinued as before when about half the quantity of chips which are 80 largely exported from Sylhet for use as incense !
agar will be obtained. The same process is repeated the third da in temples, etc. Although its bark was widely nsed as a wIriLg
_when only } or } of a tola of av/ar is ‘separated. The price of u,i ::mﬁa 'thr.onghout Assam, prior to° the irtroduction of paper, its
“uttar in Assam is R3 pertola. The refuse in the still is sometimes rment as such seems to bave escaped notice.* The following
. . sold for R3toR52 maund. When 20 {olas-dr more are obtained, it * egeﬁﬁﬂ:m of the manner 0 ring the bark for this purpose, for .
| is purified and is sent to Calcutth for sale, *, ¢ ’ dhlch I am indebted to Babi Fhani Dhar Ohatihd, of Sibsagar, may |. -
Wood. '(Wood.—'—The timber is very light, yellowish-white, soft straight- o efore be found imm,ﬁnng A tree is selected of about 15 or 16,
veined ané fissile. Sorpe pieces are closer grained and take a pale- . ﬂ:;,’ owth and 30 to 35 inches fn girth, measurgd about-s feet from T
brownish polish. The wood is peristable, but from large trunks ] Ktnd From this the bark is removed in strips from 6o 18 feet,
dug-outs are sometimes made which with oure last for two years e grond from 3to0 37 inches in breadth. These “strips are rolled up
Karens make bows of the wood. The (jmber though soft is difﬁcult. lovs, ‘nl with the ioner or white paft of the bark outwards, and the |
to saw owing to its excessive woolliness. * y cen part inside, and jre dried in the sun for several days.’
Brownlow informs us that the Tugger tree is passessed of outer 97 &u robbed by hang and on®a bgard, or fome other hard
‘ ]vitalit);1 and a wonderful power of renewing its bark even whengr‘eha: m so as to facilitate the removal of the outer oF scaly ponign )
| latter has been scorched off by fire. He says « e ' . i exposed 10 the dew for oue night, "
| : s wood is disposed of the barke A oo ?e:yl:;'r:r otpo ghe bark s carefully removed,.

morning the ou aretull
the nex! g eCes of convenient size, 9 to 37

in concentric layers which easily szpagate and should,- owing to anv
} per is cut into pi
and the bark proper * " These are put into cold water

cause, the upper layer be splinteted or detached, the bark leaves it

- outside and forms itself ofi the seeond lay

. . e Yer. « Although the wood inches ]ong . y

| itself is very perishable and rots completely i , Voo ¢ m alkali is estracted, after which' the surface -

| pletely in one year, the parts that for about an hout a:ciithth: — y are then dried in thesunfor | ,
SO0 are rubbed with a piece of | -

!care impregnated with the peculiar resinous substan cted i 8cra d when perfectly

‘ Qe gre protect s an aconit;

| from decay and last as long as the most durable timbe;? ; hence aney lhﬁ.\i-a.n-\mm. - Ilo mdiimsh (Phaseolus iti
m .

| agar there may b i ily di . i
g ay be present is easily disengaged a year'after cutting burnt brick. A paste Pfepﬂl'edd‘e T is dyed yellow by means of

folius) is nest subbed 'n, and*ed again by sun drying, after which

over the trees.”
Gambl! s “Pore . ) : A
lines. Me ZZTIY: thsﬁimall and moderate-sized in short radial yellow arsenic. This is follo B marble. “The process is now
oo llary rays fing, numerous, the distance between the the strips are rubbed a8 dy for vee” ’ e
;;:::;:fzgvctrt&) s less than the transverse diameter of the pores complete and ﬂ”l ,'ﬁp‘.“;:. 'eylwn that there is no hxed sgason |  Another
L ort transverse bands of pores as intercellular ducts filled From o the tret, but it is taken away whenever desesipton.
» with a brownish substance,” for removing the bark from . ing the I’
} The ,growth i ; - < Golaghat the p,pe;igprepued by scraping both ‘
e growtn 1s mod’erate, 8 rings per inch of radius. Weight ; required. h . s of the sachi pdt first with & dao or knife
' Kyd. gives 20l; Gamble's specimeny was 251 per cubi . ¥ outer and inner : hen the ieces are sufficiently | . P
h 5I per cubic fopt. K o § burnt brick. pr
gives P = 303. e ot Kyd and then withpicces O b they are dried in the Wun wooo
Pader Paper Material.—Mr. E. A. Gait? L.C:S thin they are boiled in watef, after, whigh they are .‘
Materlal. | [and Records 'm.d A .ricx.xh o who was Director of - N of the tree, probably A. malac- *
[ the fact that the. griculture, Assam, in 189y, drew attention ¢ o Lgareiro o that from d‘e‘l).?:Chinen e Pade. Y £d) . '
Ae act t at8 the bark of Aquilaria Agallocha afiords a ““W? censis, the-common paper of the Coc b A 12518 i
. 12 I' . , . . &
? ' .. ( 37 " ‘

316 ) :
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m Notes on the collection of “Agar in Assam and Burma, ete,

- Agalioeha. . S

They are Snally polished and coloured either with Aarital (salphide

sed for
unared
documents,

of arsenic) or Aemgol (sulphide of mercury), o .
~_‘We. W, Robingon, of the Gowhatti Government Seminary, said in
1843 :  The bark is cut up in long strips by thé natives and used as a
substitute for papes: their uranjis, or chronigles, are usually made of it.”
Mr. J. W. Masters, writing in 1843, says the bark may be stripped
off in large pieces without much injury to the tsee ; it is used to write
"on and for various other purposes, and makes a very strong and dur-
 The nataral bark of the tree is tough and. pliable, grey on the out-
side with a thin corky layér and light buff coloured on the inmer
sarface. The liber consists of long' white silky fibres. of
strength, and resemble those fonm) in Mazereon and Lasiosiphon berk
of the Nataral Order TayMweraces.  The pieces of prepared bark
are’ in flat strips of various sizes from 25 x 4} to 8x 2§, the Iatter
appears to be the ordinary size forshe leaves of the books, a hole
 passing through the Centre aliows a string to hold the leaves in posi~
tion. Some of the pieces measuring 16X 41 inch had merely to be'
divided into four :parts to make the ortiinary sized leaves. These
|, smaller pieces had on them a broad border of red pigment while others
had an artistic floral design, On one large piece of the bark was
depicted a battle scene, one ‘warrior seated on an elephant and the
other in a chariot, the weapons of warfare being bows and. arrows. It
has been recorded that this bark is used for the preparation of sacred
documants. Brahmins and Goshais in the habit of performi ng
religious ceremonies in the¢ ,Txouses of their disciples or in the
oresence of the gods in the temple, conrider it impure to have thei:
‘mantras writen on mill-made paperand therefore retsin the castom
of writing their sacred books on thy prepared bark of the sacki tree
This rule, however, is not strictly adhered to, as ope specimen of thc;
bark from Sibsagar, prepared as the leaf of a book, consisted of a part
of a Sanskrit grammar giving the inflection and tenseg of certain verbs
The prejudice of the Hindu mind against paper made from old rags
willdong remain, notwithstanding the detergent action of alkaJ; before
they appear in the finished paper. The cost of bark naper com.
pared with that made by machinery is considerabie, and although
sachi put’x‘: have so long bedn in use in Assam, we have iton (ic
anthority of one of the Assistant Commissioners that the bark of g
tree as a writing material has now-a-days become 1are as the ;
have recourse to mill-made pager. o peopl
Besides forming the leaves of books the bark is someyj
covers for binding books. Thé Nagas and other ki ui[’:? ;:::.::

strips of the bark by which they hang their baskets on their fore-

heads. The fibre is used for making ropes, but it js not vely lasting,
A. 1251-8, ‘ .
(378 ) o
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SAPIUM SEBIFERUM.

(THE CHINESE TALLOW TREE)) .-~
{ Dictionary of Ecouomic Produdis. Vol, VI, Pt. I, S 842-49.]

-
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CHINESE ox VEGETABLE TALLOW.,
ITS PREPARATION, USES, ax COMPOSITION, -
By DAVID HOOPER, FoS.

P i o 2% ¢ =
S f

!

Sapium sebiferum, Rexb;; . %1 Br. Ind. V. 470, Ind. Kew v, |
~ 8o1; Eumsxsmcm i‘

Tux CHINESE Tariow TREE.
A SEBIFERAs Muell.; STILLINGIA SEBIFERA, Mickaux ; :

s,n +—EXCEC \ﬂl C :
s. singnsts, Baill.; °S. szstrsn, Bojer; CARUMBIUM  SEBIFERUM, Kurs ; 5
CROTON sn—:ﬁ';;z-[_i’:" H,” ; Mow-China, Chlat-pipal, Bans. ; Tarcharoi, |
Vernp ViNCES, THE DUN; pista, TRANS InDuS ; Taycpippalis Sans. ;
UN!:K'ED RO’ Yoi (seeds) CrisesE 2 Huang-yant, JAPAN ; Arbre & Suif, Parla
f.‘.‘,}"é':;sci Chiresiszher Talg (The fa): GerMAv. ;
Habitat.—In China and Japan the tree is indigenous and is cal- | HABITAT
4. In the former COuUMtfy it is found in Kiangsu, Chekiang, }
l}:‘v“eosa Fokien, Hu peh, Kwangtung, Hongkong, and Hainan. It |
on: p » calivated in Kiangst, Nganhwei and Chekiang. In some
is chiefly Hangchau. the inhabitants defray all their taxes with
districts neat ;sgculll‘m ed and naturalised in other warm countries
its produce hIS Mammque» the Soudan, in South Carolitia, and i
as Cochin-Chin, oﬂ\ America. It is hardy enough %

States of
other south-“v:’;:::: in the middle of Europe and fourishes in -the |
to grow any d of Persgnan in the South of Francel

hoo
open in the peighbour %ted Provinces and the Pan;ab

hrives well in the
“P::mll?d:g“?twn‘ Garhwél, at Ayar Tali, and Hawal Bdgh, in .

Kuraaon, and in the Kangra valley.
S. 842-49.
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Chinese or ?Icgetable Tallow: its Prepm*“-tion o

Or. Roxburgh in Floga {ndica, Vol, 111, p. 693, gives his expe-

rience of the caltivation and use “It i
common about Calcutta, where, in theocf:o::-es:z;‘ a f:;.x,se a;i:w. V;:'Y
become one of the most common trees, [t is in ﬂoiver a’n:!tf as
most part of the year, In Bengal it ig only considered as a rut
menta.l tree; _the se!?aceous product of its seeds is not ‘ f nooma-
quantity, nor its qualities 50 valaable as to ren der it am (tl) sufficient
of cultivation. Cocoanut oil is better for the lamp an?i i?ct.wonhy
during very .c?ld weather that the substance beco'mes fi e
oothex: times it is in a thick, brownish, fluid state and <o rm;at all
rantidt-Such is mybpinion of the famous vegetab’le ta."wo::f ge}:ﬁoms’s
Hor?r. ? J. Macgowan, ina _pa'per read before the Agricalt xrlm.
icu tura} Society of India in 1850, 0pposes Dr. Roxb tural and
am? (speaks'm praise of the tree from fu's e‘Perier.me v urgh s opmlon'.
residence in China, ® He shows that the dree is pri ;e veral years's
for the tallow, though this product constityles it S‘Chiff :e} not
are employed as a black dye, its woad being hard :ue.
be easily used for prithting blocks gand varj and durable, may
finally, the refuse of the nut js employe
;msk whi:h envelopes the kernel and the
tirnaces for melting the fat, Th i
employed for fuel; they remain igﬁit:? the yw;zag:gwd cakes are also
great demand for chafing #isteg during the eold wia, M ond ar
caked also are much valued as manure e %, The pressed

specially
The Tallow Tree was introduced iy pecially for tobaccsd fields,

. 6 Chota N
sixty years ago. 'Col. J. R. Ougpley reported % ‘h.:ggt;icxa(:re than
Honticultural Socjety of India in 1849 that'the seeq of this :‘rml :1::
3 ce

beem sent {o him some five or six years agp by Mr. Grifith. H
¢ . €

found the cuttings took most rapi
ing in his gardelg: which werer?t))lgl{,ximfii‘: }:; g .5° ‘:l' 60 trees thriy-
Ttl:e ;ma'l} Elzzlbrous tree is from 24 10 30 [ee!. ;,
grey bark, e leaves are green,
The flowers are disposed inieileter:litn:};es’;)ifgf e‘l:‘dbefor: they fall,
embepand December hard brown, oval capsules: mh‘:;‘:u“.ce. in Nov-
cells. The seeds are ovate (12 m, m. long) coated with ax:{ng thr.ee
sebiferens strafum, andehaving an acrid peneirating tfmea t ‘ck white

Like other plants of the crgton tribe ¢ i
by Jayers and. cuttings. Dp. Maogowan sfaltl:s t:::‘ is ;;eragated
paremtly meaning thereby layering) is performeq abs’:';a ung (ap-
h!archo or early in April, whenghe trees are about thrs e close of
diameter and also when they attain_ their arowth Th’ mches in
Herbal recommends for trial (hd pra.ctice of an oi e Fragramt
preferred making cutings bye breaking the q gardener who

S. 842-49. Small branches ang

"(389) .o

&%, with a whitish
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T Uses, and Compositiof (D. Hooper) g SAPIUM

g care not to tear or wound the bark. It pref.ers dal.np 1 HABITAT.

laces, and in India luxuriates by the .side of Streams anq in the rich |

mould of canals. It grows equally we\l. on low alluvial plains, \r; ;

sandy soils and on the acclivities of mountains. The sandy estuary of

Hangchau in China yields few other trees. _— | mate ot
Mr. J. 8. Gamble reports that. the growt!} of the tree in India is |  growth.

rather fast, 6 months per inch of radius. In China the trees are known

to be several hundred years old, .and though 'prostrated,' still send

forth branches and bear fruit. It is easy to cultivate, and is regarded |

as a handsome and ornamental tree on any landscape. o

i

ot [ =

. l

~Thé Fats. . b
The concrete fatty matter wlhich surrounds the seeds serves to The l?:a"m

+ e candles and tapers whighare white, and keep their colour for - :

. length of time. In China this substance is used in place of

ol ta low for the manufacturs of candles, ‘:"OQP“‘}aki‘.‘ﬁg and alsct)u,

in dressingcloth. In candle-making it is mised with white insec

i ‘ f the tallow. !
; roportion of three parts of Wax to ten parts of
wax in the prop iglly used in Buddhist ceremonies, as they

1
Thesev:i:dlaes;‘:aresi?:;dorous flame without smoke. In religious
ol o:\ies no other material i¢ used. Vegetable tallow is imported
ceremchina in hard white cakes weighing about 1 cwt. (41 to 50 kﬂ'o_ ‘
from es). Insome blocks the exterior is of a reddish colour, while
h u'I:;ide'is of a dull white. Itis called locally Piyu. .
t e; ddition to the solid fat frgm the seeds the endosperm or The(}’neuow
kem:I :ields about g0 per cent. of a,tfrowpish-)-ellow oil cglled,. Tin- .
o Ix';:g-yll or fsiidow in Chinese, and is used as a burning oil and
jaw,f r the preparation of varnishes for umbrellas, etc., on account of
;.;ls% Qin properties. . It has a place in the Chinese Pharmacopeeia,
;::ca:x)segof its qualivy of changing grey hair into black and other
i snary virtues, It has emetic properties and acts as a purge.
nna'gma ) s rence of the fat depends very much upon the method Meth:adt&fn. ,

e ion d the condition of the seeds operated upon. Dr. PreFs

o prcx)sim'l;ﬁﬂthilsl describes the process employed for obtaining’ the
e these seeds in China. The ripe nuts collected in mid-
la} low fm'n{‘, ised, and the pericarp OF shell separated by Cifting.
'\I';lhnet;r :rr: threun stéamed in woodenr%vlinders with numerous holes at

. - kettles or boilers. The tallow is softened
:)he (:l?_t;o: :;2:}\ ﬁ.:nl:jp;nsepam‘ed from the albumen of the seeds by
y 1 r C

tly beatirg them with stone malless, when the tallow is eﬁeclual.ly '
B o’vcd b sbifting the mass thoug hOt. Seves. The tallow S-h”
o ins tie brown testa of the seeds, which is separated by pouting
F\O'!:\tt) a c)’linder'made up of straw nAgs laic one on top of the other,
1

S. 842-49.
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The Agrigultural

Chinese or V.egetnble Tallow : its Preparation,

T e LA

in which it is put into a rude press, and the tallow is squeezed
through in & pure state.e A'picul (=133}1bs.) of seeds yields from 20
to 30 catties of tallow, or about eight percent., besides the oil which is
obtained from the albumen by grinding, steaming and pressing it
subsequently. This fatty substance is of a whitish coloar, bard
and Tt‘sl\‘steless, ;nd melts at 104°F, (40°C,).*

¢ second is a more simple method ado i

Chifxa where the shells with the coating of ullo?re:n:inth.: !::mp:i:ul::
bruised in a stone mortar, and the mass is boiled for some time. in
water, or steam allowed to pass into it. The fat is thos brought to
the sgrface whese it floats and is removed as a cake when the water
beneath lhas cooled to the ordipary temperatare of the atmosphere.

A third method is 10 eftract the pubverised seeds together with
their shells with petroledm ether or,other solvent. This method is

_ofteh used in the lajorato and yields a product similar to that pres
pared by the second method, consisting ‘ef thestallow from the outer

cayer mixed with the thinner oil from the endosperm of the seed.

E . Wethus have three kinds of fats from the tallow tree seed depend-
ing upon the process employed®in separating them. In the firgt
pla:ce the sebiferous layer yields the pure vegetable tallow meliing at

#0°C. and upward. This s hard, b;inle, almost colourless, and does

not leave a grease stain on paper. . '

The endosperm oil, Sxirgctedrirom the ‘seed\ after the tallow has

' The mixture of fats obtained ffom the entire seeds has interme-
diate constants- aﬁnd *Properties *of the tyo oils just noticed. K
has a softer Consistence, melting at about 26°C.~33°C ' ‘

material which may replace lard for sindustrial and ici

poses. In China it is called Mouseon, 2 mixture of ;f-;;e:l:i“:}. ;.m:

: Fro.m experiments made in India, and probably.owing to thf {n

i troduction of the endosperm oil in the finished tallow, it has been

| found that the oil is not hard enough in consistence, and when it has
been- used in candlesmaking, it is necessary to dip the candles made
of it into wax and 8o give them a hard external coating. The com
bustion too of these sandles was described as imperfect, and the ,
were said to yield a dim light and-a thick smoke, y

,A large cylindrical mass of tailow, solid; of 4 pure white colog

and inodorous, was exhibited at the Lahore Exhihition in 84 .
-and it was hoped then that thegsallow tree might becorae an ani ‘l‘.
of commercial importance in the Panj4b. Since that time, howe;::

. % A figure of the press used in China for expressin
of the tallow tree is shows'in Four. Agri, Hort, Soc.,

S. 842-49.

2 the oil from seedy
VOL IV,. p. 1.3.-
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Uses, and Composition,

(D. Hooper.)

SAPIUM

sebiferum.

}nwmt in it has declined, and for many years few, if any, attempts [ EXPERI.

i
have been made to utilise the tallow from ¢his source, The labour THE PANJAB.

fnvolved in collecting the seeds and extra_cting the |

;n;l eﬁﬁa :) have been far in excess of the value of the prodact. -
l (g'nquiries regarding the prospects of a trade it_x the oil have re- :
-ently reacbed the office of the Reporter on Economic Products from the l
tngu Valley. Two samples of material were supplied, an(.i these |
were said to be available insome quantity. One sa}nple cogsxsted ?f |
the husked seed, and was a whitish powder: This contained 63 f ,
r cent. of fat, which was perfectly crystalline and melted at 39°. |

Sampl
ron
Kangra.

The fatty acids melted at 51° A sample of oil made by the Holta'|

in the. same district melted at 30°C,, a'nd ide fatty |
Te'?i Ct:::f:;)’ at 42°C. In these two cases it was evident that the |
::::o:nd sample of fat hadalarger proportion of the oil than the

~ other. Cl;enistry éf the Favs.

i i i lue
amined b; Lewkowitsch possessed an acid va :
S-mg:; e7}‘-07 to 7'51.’ De Negri and Fabris found 2°4,sboth for .
Z:z::;‘rcia\ fat and fat extracted from the seeds; De Negrl and -
gbrentati give 2°2 as ths acid value. . -
According o Maskelyne, vegetable tallow consists of. palmitin
rc'n A confirmation of this statement may be found in the fdct |
3i?dtolflneh'nef' and Mitchell ‘obtained no stgaric acid crystalsfrom a
‘ a . i .
specimen absorbing 22-87 per oent. of iodine, . .
peThe following chemical constants have been obtained fn;md tbe :
i i - tallow as recorde ‘
analyses of various specimens ofu vegetable. tallo ¥y

4

|
Lewkowitsch i — " - — [
i i nificdtion Value, . ,
P foprg b ey 228653 !
n?eaan 41°2 . 91’1 37°9
i i tants ; —
acids afforded the following cons
The o : 181:2—208'5 20'2—54'8
3957 - o "

mean 43 d that the presence of endosperm oil lowers
. M ‘
h . r;:l%;‘x;txﬂ?:iises the iodine valve of the above, quoted
the melti

gures. gar
certained by Hobein :—
ific gravity « .
ggef)lniﬁgtion vilue -

Iodine value
The following re
gives the results of an exam
R. Ruggeri. L'Orosi (23, 289-
The array of constants however

( 383 )

. . . ows
\L'~ . . . . 2038
oo . . . 1456
i ake . Industry,
taken from the Journ. Soc. Chem
g inatidh Of the seeds by M. Tortelli and
.g7-~Chem Centr, 1900, 2 [26],r295').
evidently applies to the endosperm oil.

S. 842-49.

Acld value.

Composition.

Clamieal -
Constants.

Chemistry
of the
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SAPIUM = Rt b SO - TR e e el -
sebiferum. Chinese or ngeuble Tallow : its Preparation,
copIsIRY “The geeds of Stillingia sebifera cont

ain 41°2 per cent. of f;
FATS. . . . (] N pe . Ot fat.
Tortelll and of which 22'0 per cent. Geelrs as tallow in the capsoles, and ,9.;

Ruggeri's . per cent, as oil in the kernels. In the follow; i
“?’"“ ' constants ascertained by.the authors for Stﬂ?iz:i‘::)i?i)bﬂiv::d“l:e
~ cold pressing and by extraction with ether, Specific gravity of the |y
- 079433 at 15°C,, 0'9350 at 27°C,, 08737 at 100°C. ’ o
Saponification number (mgrms KOH)

Acid value ‘calculated to oleic acid) ":_4
Habl's (Relative) iodine number 160"65
. Absolute rise of temperature (Maumené) 1365°

' | . Relative rise of temperature, compared with water o
S3lubility of the oil in absolute alcohol "

! Refractive index (Zei_sy\\'o\lny} (t=3gs° C). . 720899& oo
< Rotatory power (2e0 mm. tube, t = 16° C). . —186°
Solidification point of insoluble fatty acifis . . 122°C
Melting point ofinsolulde fetty acids .« . . 145°C
lodine number of insoluble fatty atids, . . 1619
. lodine number (absolute) of liquid fatty acids . 1781
Shponification namber of insoluble fatty acids . 2142
Molecular weight of insoluble fatty acids ¢ 2741
Acid value of acetylated fatty acids . o , . 1956

Saponification number of acetylated fatty acids . 224'3
Acetyl value of fatty acids S . 287
Hehner value . . . . .
Reichert value (for § grins) . ¢

L4

. Incarrying out the Maumena tést, Jean's Thermelmometer was
used. The oil was diluted withstwice ils volume of a colourless
mineral oil,.?.nd.a maximum value of 65'5s® obtained : that is. an
absolute rise of temperature of 3 (65°5-2)= 136'5°. I':or the d’eler-
mination of the iodine values see M. Tortelli and R, Ruggeri. L'Orosi
23, 109-122, ~Chem. Centr. 1900-2 {10] §98. The drying power
of the oil was ascertained by Livache’s method. The oil does not
app;z;:' to gi:le anyf of hthe characteristic colour reactions, ”

¢ results o these experiments show that Stillingia oil
Gapproaches linseed oil inccharacter, but it is distinguished flg(): the

0, e ) .
* I latter by its strong specific (levorotatory) acti olarisel Y
. : : b lon on polarisel light.
Linseed Gu. ' The pgcﬁllar odour is said to be dyp to propionic acidrfo. ‘ght
R o Wlth regard tg the a.ctual gowz:meqt par't? of vegetable tallow it
. ,sen asserted that it consistsbof tripalmitin or of palmitin anq
has © The most recent investigatog, J. Klimont (Monatsh
. ) » \Monatsh p. Chem.,

.{6] 408) doubting the ac%epted statements about i
. ! I t s i~
190334 nade experiments with (le object of isolaling xh?[;‘;:::;

ion, has'l i

ug({;‘ceﬁdes. ()'L The fat used for this purpose was obthined from the
.84249- . ‘

S 4 ( 38 ) ‘

o e v 944
i 093
« Unsaponifiable matter . ) i
Absorption of oxygen L. ‘la-g percent.
" ” »

t

/
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. ] L ~ SAPIUM
Uses, and Compom. i “n.__ ’__(D. Hooper.) sebiferum.
seeds by hot expression. It dissolved completely in ether and l.xot Cﬂsu{'%rgny
alcohol, but was less soluble in cold alcohol. It had the following j FATS.
characteristics :—Melting paint 35'4, iodine value 27°6, sap onification | 1%,:{.;,'%:
value 203°5, and acid value 14°3. o X
After the removal of fre: fatty acids, the fat was extracted with |
acetane, and the extract filtered from the crystals that first deposited. |
The crystals subsequently formed melted at 32'z; and, after'!
recrystallisation, at 29'2. On sapanification and liberation of the fatty
acids, the substance yielded palmitic acid (m. p. 61'8°) and oleic
acid with jodine value 81°3. Its elementary composition, iodine value |
(29'8), and saponification value (202'6) showed that it consisted of
a mixed glyceride, oleo-dipalmitim, Cy H; (Cy Hy 0y) 4 Cp Hy Oy
The fat also contained a very small amount of a substance of higher
raelting point, probably trmalmitifi. . §
Lewkowitsch in his « Oils, Fatsar’l Waxes " says that the commer- Admixture

cial vegetable tallow represents a harder material than the tat e.xtracted
from the szeds by means of solveats, ar.xd expresses the opinitn that
(he commercial article consists of 2 mixture of fats obtained fn?m
different species or even different faml.hes,' That substances w:t-h
quite & different nature than those determined by the above constants is

taced upon the market as veg@able tallow is shown by an analyss
‘r)ccently made by two Italian chemlj‘r‘* C.E, Lay and .G. Musciaceo
(Journ. Soc. Chem. Industry; 1903, P £205). Thg experimenters found
a sample of vegetable tallow to be cd'_nc.ally inactive and therefore ffee
from Stillingia fat. The other sus}f_lcwus <?nnsw.nt.s were ‘:—-Spemﬁc
gravity at 15°C” 9516 ; meiting pt?'ﬁ.‘ 52'5°; melting p?m’t of. fa'tty
acids, 55°; acid value, 22°5 ; saponification value, 231 ; HiibP’s iodine

value, 19; absolute iodine value, 97'04.

Before dismissing the references to the chemistry of the fat of |
Tree it will be of interest to quote an analysis .

forwarded lately from the Kangra Valley, and An anal sis

the Chinese Ta'low

the oil-cake, :
gﬁ:i::d i?\ the Economic Laboratory of the Indian Museum :—

i <+ 915
re
g?IOIStu . . . 10°86
Albuminoids . . - 1312
Carbohycrales . . . . . . 21.79
Fibre . . . L . . . 41'43
Ash - - = =M. 36
'1.4‘ 10000 .,
1o
Nitrogen ] e
Phosphoric acid . o
Sand /,
‘ Jtai the Straits Settlements s yielded by species
# Trokawang fat obtained from Bornegand 1‘5’ % ’:21’ ’s” Settlements b ielded by spesies

of Shorea and Hopea scc E. M. Holme

- S. 842-49.
( 388 ) )

!

|
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SAPIUM
sebiferum.

T

Chinese or Vegetable Tallow : its Preparation, etc.

CHEMISTRY
OF THE

Ofl-cake.

Chinese <«
exports.

Yalue.

Duty.

Compared with castor cake, mustard cake and other poonacs,
this material furnishes a poor manure for ordinary crops. It would
only be of service to the land in the neighbourhood, aftd would mnot
pay to export to a distance. It contains elements of plant food
which should not be destroyed. The seeds of some species of Sapium
are poisonous to fish on account of the presence of an acrid substance
resembling saponin. The oil-cake therefore is quite unsuitable for
human consumption. As already noticed, it is used in China as fuel,
and on account of its slow combustion it is used for chafing dishes in

“the winter season.
*- s

Comincrge.

The export of vegefable tallow from Wu-chang the next district
west ,of Kiu-Kiang in China, amsuuted inythe year 1889 to 517 tons,
valued at 12,997 li, er double #ie expogts of 1883 and 1884. Chin.
kiang, Tientsin and Pekin take most of tle tallow exported from this
éistrict.,, -

The price in 187% was eight Mexican dollars per picul or ¢
cents per Ib. The thin oil or sing-yu sells for 3 cents per Ib. A
large trade is done in this productin the Straits. During the year
r9oo, for instance, vegetable tallow imported to the Straits Settlements
amounted to §2,5333 lbs,, valued at 7,034 \ollars (Mexican), while
exports amouanted to 91,600 lbe. \alued at 37,943 dollars. About 60
per ¢ent. of these imports came from Japan and the remainder from
Burma ; all the exports went to ¢ ‘reat Britain.

The exports of vegetable tal’ )y, from China were 68,548 piculs in
1895, 20,611 piculs ifl 18¢6, 23,490 piculs in 189y, 111,312 piculs
in'190s, and 140,680 cws. in 1903, The prive averages 814 Haikuan
tacls per ficul (Haikuan tael = 2s. 8d. ; Picu} = 13334 Ibs). During
igoz a rise of 18 per cent. took place, and 29,000, cwts, more than in
1go1 was exported, this isa percentage increase of 374 over the average
annual quantity exported dwing the decade 1893-1901. Shon
supplies elsewhere are responsible for the price.

The duty on vegetable talloWhin Ttaly as per tariff 309 (3) is free ;
and tariff 307 shows it 1Q be at tl:e rate of 4 lire per 100 kilos.

The United States Customs Board have decided that the white
brittle %at of the tallow or way tree is dutiable as “ tallow " gt
3 cent per pound, under paragﬁph 2379 of the Tariff Act. The
importers claimed gt to be frf(: of duty as “ vegetable wax, "’ under

paragraph 695. An analysis of the article, however, showed it 1o be
a true fat and not a wax. o .

e LN

S. 842-49. ‘
(386 ) '
G.LC. P, Q—ﬂo. 01 R, & A.—328-4-04.=2,500B, N, D. )
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ABALPUR DISTRICT, CENTRAL PROVINCES.

A Report by EOWARD Po-MARTIN, ESQ. M.INST.C.E., PAST PRESIDENT, IRON and
STEEL INSTITUTE, VICE-PRESIDENT, 1.Meon.O.E., €10, and PROFESSOR HENRY
Louts, M., AG800. RgM. FIC, F.0.8, ET0, PROFESSOR OF MINING and

LEGTURER ON m&uuget o o .

Ow IRON ORES 1~ 782 ]

»

e red carefully all the better known localities ff the | um.
m?,:rln;ﬁgxsin which xiton ore was fecorded to occur; the A gonu
Jml n-ep pce of ore in these 1aces bas been known for a long time, |and modern
d iron has been made there for centuries by native nethods. The procedsed
an f ares existing in any given place suitable to the natiye methods
factio _smelting is no proof, however, that the locality wolld be ore.
of u:no; adapted to modern processes. Apart from the importance
p cobesibility to a railway line by which coke could be imported,
ooy ducts shipped to thelf market, the two methods demand
agmd the pro ditions in the ores themselves, Thus for native methods
B B der or in small fragments is best ; for moderp blast
: mpy ore iS essential. For native methods § |
fnrnaoe‘pmﬁ:: ’i::sa ‘d;r‘:s fryothﬂ‘ similar impurity 8 no dgawback,
the preseace %o the pan % of steel by modern acid processes.
whilst it 18 tataf ore that could keep the whole of the native furnacesin | -
The amonntpominces busy for the year, would dot supply & moadern .
the Central E¥ Al the conditions are thus essentially .

farnace for s single week. 7o
- . aaioa of the Right Honourable 8ir -E. Cassal,
Published by the kind ¥ half the investigations were made.
V.U. P-oc o 'w h N l“ L 3
”-".aﬁ m ] ] . L} © ‘. 451.64‘ °

>
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~ | with striet:zeforence
1. Aorts HR~THEH bas long
~ . | lnsgent iron ofe deposits in India.
vt | wontiniipst of Sibors

ilway is only abont S miles ‘over,
anies: that the B Sepd O
sngd he estimates its co
tons ..of are ™ (Records, G
Parts, page 9). We lwve
mhans of numercus deep ¢

sbor § wile ong, } mle wi

ry gentle, those on é gor
Iaterite, from 7 to 10 festi
Jaterite, contpins 80 pock
dedcribed as a brec

ﬁlckn’éi;._a?’ ni

The last analysis was made 01; 1
specular ‘ore ; the extent to

Hzematitic on
Laterite ftmom ore, S

It will be observed that.

mined, I far abave the Betwomar jate Thie
other ‘aand, for basic ‘‘eel making.

“phorus contents are due mainly ¢o the cementing |
to the uriginal ore. It seem
dne 1o the degradation of the
~ Below the lateritr capping the hill
pink shales, dipping southwardy at
idterbedded amongst thesegs one particular ;
which shows a large num?u'of thin buds :: u:ofzo ﬁ‘:dso feet thick,
heematite, that rarely exceed

1. 45t-64.

2 inches in thickness,

oy for % investigate
inahelt sultability for modern oo depolter

for modern mathods, = ¢

belp considered as ome of the -
It bs sitnated soma Yo miles somhs. ™

A8 eqpivalent 1o sbout W

[3

Surne India, Voltme XV

390 03 B8] o

0TS comtents
whilst it is rather low, on the
it is evident that thé phos-
atérliy rather

8 propable that the entire later;
strats underlying it. te cap is
consists of white

. T: ’éuO', l
angles varying from 20°to ;:od

le
tad are somedina

- thest o1es 1=

. 1o ore
ceous bands,

evideat from tbe

soniiamouns of
23S agn hardly be looked upon &S an cre physically suitable for
hua in the modern blast farnace. The following are analyses of

trows & Sulphur, Phosphorgs, Molsture,’

o019 ‘
o022
o'olg

will also be noticed thaf’
‘Begsemenr-limits, -

hesmmatite some 4 Of §
' . bed does

waeléss afa peran
; bod bad the foliowing:

o > 9

»

Jauls.—This place:

ice t0 the nogh of the above "hill jacm

 village and continting westwards |-
s indications of are; this appearsiq | -
6t writes that “a Jarge Smowlt
C¥, p- 98.) Sevensl trenches were |~
‘ theté bave shown a bed of schistose |
feet thick, Apping to the south at an angle of

‘ot e 4 De constant or continuous, and is |.
Jore. A sample of ore |

R Smtes

-,

. o,
«
-.‘o
. ¢ o so&

.

.
‘.

with whi
“:“mg analyses of Jauli ore :y~
Siica. Salphr. Phosphorus.
0023
ibes g -
7ae o053

St  The shles between these thin sefms of }

’ M&W the dntire sone wdald.yie}d an .

of raile¢ ‘denser ote can be picked cut, but this |
of the éntire mass of the ore shales ; even

0'075
20"

; 0’053 ., ‘ .
, of phosphorus 1.5, !

LA Y

»

has jpen extensively worked by ‘th
Me. Mallet smays that «the largest iron mine in the district is

(st near Jauli”, The ore deposit occupies ap area of undualating

ound, about 1,000
gme 6o pits wese sunk by us,
The ore eons:? of 2 o
between 1 ] hﬂdﬂ'
laye oeurs. . When

by 300 yards wide. Within thisarea | =~
sbont one-third of which fornd ore. | 7 11"
soft ochreous red haematite inter-siratified |,
jceous 70Ck ; in riaces 4 little cifistose |
the soft ore is picked out from the‘li%ié ;
be richin iron, its richness dependiby
R is found to such picking ia performed, asis | .

L 451-64
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-

"0a IrvnOres in the Jabalpur District,

e

- y et ‘ - . o '7:“ V o
Ceatud Proviaces. (BB, Mortin & H. Louis) | '

The phosphorus contents are evidently very variable, and in ihe
case of this element vicking is of course out of the question. Apart
from the practical impossibility of obtaining a steady oge supply from
deposits of the character here described, the phyical condition of
the oreds quite unsuited to blast furnace requirements,

,This entire distict undoubtedly contai s
of ferruginous material, but thé‘tm,isfm?mstm
what'may be called & workible ore deposit showing"the emential
characters of steadiness and perfistence which are indispensable in
& deposit that is to form the basis of an important industry. It fa
quite . possible that in & ‘country where labour ig as cheap and as
plentiful as it is'in Indis, & sufficiept ore supply might be obtained
by -scattered workings throughout  this area to.keep iron works full
supplied with ore for a number of ,years, but, on ‘the | other hai\d’
thezé is no evident and asdured supfly, fuch as we consider oilghf
::e'se_cured ‘::7039 Wﬂﬁt} of dotbt before we should bé fuigti.

ed in- recommen :
must necessarily entﬁlg. et eq:e?ditn fe that lasge iron 'wh

The laterite with brecciated specular ore is the o
met with that is physically‘suiubmo;' blas; fumace;l:rpz:: {:
though its phosphorus’ contents aré far too high for steel making by
the acid procéss, it would yield a, foudr~ piguiroR of the higheo
quality, .at least equal tp the best Scotch iron. - Itis in every respect
far superior to the ore from the ironstone shales of the coal .m orpect
now being smelted at Barakur; compared with the latter on e?m
tains 10+per cent. more ron, on]yfhalf a8 much 'ﬂh.ndoze,no:f:;g

as much phosphorus.  Delivered ‘at Barakar its cost would, however
?

probably be as follows ;=
Mining . LY . . i D) ‘ . ) ::
< Carting to Sihora Road Station g 1 8
Railway freight, say . . . . v 8 o

Cost of ors dalivered s .« 9

-t
>

- THe cost of the ore'=ould thus be three times that of gh-:;n from

| the coal measures, and although its better quality would caust, § con-

siderabit saving in the consumption of coke and limest "
i on
increase the output from the furnace, and wonld give s fa:,m IOI{l‘:

| product, yetitis vty doubtful whether all these advantages coq] 1

%

outweigh the greatly enhanced price, as long as '

ore from the ironstone shales is st!f);l‘ obtainablz, an émpk; supply of

. These remarks derive some importance from the

would not be easy to select g better locality for the mfx:" #

L 451:64. )
vy o

N
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 dos their cal condition unfit them for use in” the blest furnace,
e:their go’:im contents is als0 too high to allow them to be |,
ased for the manuisctuse of steckeby the acid process. ‘We have |

therefore r

. angle of

a0
character and the smal QUtCTL Ly of Siora Road Station

o similiir spot in the same district, the advantages
yoon already pointed out. The only reason that conld
o of lron ores for 50 long a distance to the works

4
proiw

mﬂ‘zrﬁ. high quality of the ores thembelves, and in the case |

we bave already pointed out that not only

the JaBalpor ores

come reluctantly 1o the conclusion that the iron resources

of this district, cgasiderable though they may ina sense be held €
be, are not such as would watrant the erection of iron ard atdel
" Stlondi-Mansukras—~This Jdistrict is dear the little town ©

Bihora on the western <dide of :3be railway line ; it contains certaln | -

small deposits of iron ores whichi ¥re difitrent In every sense from

t of a couple of bands or siliceous |-

mhm ud LEE
‘l:::n hamaﬁt‘::,::imng’ mig' » and dippjng southwards at an |
abost 60° into & low ridfie some 600 yards long, rising to a
height of about 70 feet above the surrounding plain. One of these .
_be about 40 fget thick and the other about 20 feet,

bands seems to
bunw:” tency has not yet been proved, . The ore as showh

by the subjoi amalyees, is of illfﬂ’iog quitlity', though its physical |
. condition is satisfactory, - : .

Fo Mo S, S, P Moistre
. Widerband . . 5915 93 1470" cosa o'35” 010,
Narrower band 4. 44°05 28 14’55 0027 0353 037
The deposit is well situated, being abont one mile from the, fuil-
way line over fairly level gecund. ‘
In the same ridge there are al#0 small patches of manganiferous
ion ore, & sample of which gave the following analysis ;== .
Fe. Ma. . Sioy S. P. Moisture, ,

w4 T 19°%60 o'ozs o163 080

a deposit were

prove worth working, but under sctual conditions, its highly *siliceous

ity available deprive it of all value. A

to these Silondi ores, it can ¢nly be said that ¥ such ebomadtd.
b e f:nnd close to existing iron works, it might possibly® f%ﬁ

three other | !
";r S:::mmined. but proved 0 be even more unsatisfactofy than
last named. , e o
‘?~ ) o . # I. 45‘.34.
’ o ( 81 ), o
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... Ficus bengalensis, L, Al Br. Ind,, V., 499; Wight Ie. | 1
1. 1989 ; King in Ann. Boy. Bol, Gard."Caliutta, 1., Part 1., 18, 19,1 &
pl13,8r; Ind. Rew., 1, 958. = N -

Tug Banyay Trex. * : K
Sya.—F. INDICA, Linn. i part ; UROSTIGwA BENGALRNSE, Gasp.
Vern.—B80r, bar, ber, Sargal, VIWD.; Bar, but!Baxnc:; Bai, KoL, ; Bopw,

URiva; Bare, SantaL; Randsty Garo; Bot, Assam; Borhar, Nzpar;

Kanfi, Lepchay Bor. .MaL (S P); Barelli, Gonp; Wéra, kurks,
UNrren-Provs, ; Bera, bor, bohir, bohay, Baygad (milky-juice shiv,

the fibres of aerial roots are rish bargad), Pa, ; Baagat, bar, Pushru;
Phagwari, Hazara; War, bur, SIND; Wad, vad, war, barghat,

’ Bows.; War, vada, Mare; Alay TaM.; Mari, peddimari (mersi) ,
‘Tev.; Ahlada, alada, ols, 0‘1‘"’“- KAN,; Peralu, peralin, MALAY ;
Pyi-nyoung (pa-nyaung or pyi-nyaung), Burm.; Vaia, SANS, R |
Habitat.—A large evergreen tree, remurkable for the 'aerial
roots which it throws down from ﬁfe l?ranches, thus expanding itself
withont limit.! It grows in a semi-Wild or cultivated state all over |
India; it is common in the Sub-Himalayan forests from Assam to
Peshawar, the forests of Behar, .‘Chota Nagpur, priua, the Cirgars, |’
Central Provihces, Bombay Presidency, and South India. Like the
pipal, this free is considered sacred and Hindus will not cutit, -+ |

""" The fruits, young leaves, the bark and seeds are frequently eaten

by the poorer classes, Mwmly‘m famine years, F‘ :
L wa ‘ ! ’ . 120-282,
’ | (3% ) . - . 29.__525_
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R Agricaltural .

The fruits ripen from March to June according to locality (United

The information which follows has been gleaned from the corre-

ﬁs R R e
spp. Note os the Chenical Exaninatios
2 | prov
nces, March-April ; Xishengarh, Central India, April-May

. ’ - ’ ’ Bon-

bay, April-June). From Neemuch, Central India, itpir: reported that

. ﬂ?e tree bears fruit twice yearly—in May and December. Fach tree

yields abo?t6 ma:nnds (1 maund = 82:31bs)), and the quantity that a

A man can pick up in s day isestimated at 10 seers (1 seer = 206 1bs.).

| spondence conducted in the office of the Reporter on Rcono
Products to the Government of India. P mie

iV bore eaten.

~

(o]

3

_ ,«!’:' “snmed during famine times in various parts of India.

Bengul.—The fruits, leaves and bark are reported to be eaten all

“over the Presidency from Mozufferpur in the north to Balasore on-

the southern coast, and from the Sonthal Perganas to Paly
Parneah the tender legves and bark dre eaten, in Beetbl;?:n t;:

o

youg leaves; the ripe fruits in Bhagulpur, Manbhum, Ranchi

i districts. In Palamgu, Chota®N: » the fruits are &rr:"
and ground into flour of which bread is made.-
o . United Provinces.—The éuter bark of the trunkis, in the Etawah

district, ground up fine and made into bread. This has little sustain-
| ing power for the report states that those who use it become more

feeble daily. In Bara Banki and also in Ungo the fraits ripe or sun.
dried are made into flour, cooked,, and eaten in the form of cakes

The ripe and unripe fruits are aleq eateft jn.the following districts:—.
Azamparh, Ghazipur, Hgmirpur, Mottra, and Sitapur.

‘ Rajputans and Cent'n! India.—The dried fruits are pounded, mixed
with flour angl made into bread in the States of Banswara, Bhoi)al
Bhartpur, Dholpur, Jaipty, Jaora, Kishehgarh, Marwar. In Banswars
the pounded fn:mt is mixed with flour in the proportion of 2 : 1, The
use of. the fruit as food is apt to induce constipation, especially if
ta'keh in lar_ge quantity. In Ajmere-Merwara the inner bark mixed
with flour is made into chappitis andecateh, It is not harmful
";'l::“ pu:::en of too liberally when it causes disorder’ of the stomach

ripe fruits are eaten in Kotah as well as in T )

Alwar, and Baghelkhand. onk, Jhalaw,
In Jaora State and Baghelkhand it is reported that thers is

in the fraits. \ no trade

Madras.—In the Belary district the fruits are occasio eaten

Sl"‘h smal(}i ql}anttty b{l children only. The lcaves are ﬁged“:}:y plates

e seeds, juice, and roots are empfoyed as medicine. "

is reported finds no use. wor ‘ The wood it

Tbe froit of Ficus bengalensis, the common banyan, {s con-

<

It possesses a thick fibrous sfin, but as the consy
« h y mers d .
_"ble to remove it, the fruit was analfsed in its original eondi:%':“

- ’ ~252 » © L4 '

w,“.4 . S 388 ) o

® .

‘ "

e of the Fruits. " (©. Reinkere) | Fig’k
. (1) Composition of a dried specimen of Ficus bengalensis | g
(Jrom Perawa)— '
ww‘ .A . » . o - » . - . 11'4

[

. . 7t
i . . B . . 40
Cnbohydrat“ . . . . . ) . 35.2

E
y

Fibre e e e e . . 368
A sh . . . . . . . . d 5-5
e 100°0

- ]

* (3) A sample of the fresh fruit was gathered in Calcutta, _
- As the sample was very wet, it Was_ partially dried for analysis.

Ju then contained : . AL
: Water N L . A “
Albuminoids® .~ L « « 4« « 81
Oll . - Y * . . . . . 6‘! g
Carbohydrates f R #7““’ d . . . « 355 . E
Fibre o . . . el » 3D
» e . . 6"

Asht « . » . .

The alcoholic extrast contains 3 glucoside, a trace of a

appreciable quantities of tannid ?r.alkaloid. .
The colouring matter is preﬁlpllated from its deep purple alkaliue

solution as & reddish brown deposit Which dries to an almost black
powder. - S

#
cid, but no

Ficus Cunia, Ham., 1. ‘Br.‘ Ind., V., 523 ; Wight s 1. 669 ;
‘King in Ann. Boy. Bot. Card., Calcutta, I., Part 11, 101 ; Ind. Kew.,

Z, 959

Syn.—FICUs CONGLOMERATA, Roxb. :

Vern.— Khewsau, khws e, 48358, ghwi khenan, ghui, HIND. ; Dumbur, | |

%, ain, Koi.; Porok podha, Cuutia Naco-
pUR 3 Horpodo, SANTAL} Kanhya, {\"eru; Sangji, LepcHa; Kanai,
palkai, taitrau, MiCRI; Poroh, terina, teregam, MAL (S. P.) ; Kunia,
KunAox; Kathjular, trumbal, karndol, kuri, PB,; Povodumer,

Knagway ; Yebhaong, BukM.; Fonua, sodoi, MAGH, )
Habitat-—This  attractive species of ‘the fig tribe. occurs in-
Benga:, Orissa, and the Circars; itisalso found‘in the Subf‘Himalaya_n
tract from the Chenab up 10 45900 feet, and in Burma. The fruit
ripens in August-October and is ealen (Atkinson, Econ. Produtf.rqf
the NoW. P., Part V., 1883, p-85)-  Mr. Innes reports that the fruit
> :

jajyadomur, BexG.; Ri

® Cotaining nitrogee .\ cera peognt.
¢ Ditto  cdlouring matter « . . . . 77 .

D ili so,)i‘ . . . . » 0735
o phapborc s (200 . L. o
F. 129252,

LJ
’

( 389 )




. TR Agriewiturat

NG T
Note en the Chemical Examination

o

b

Abbuminoids® , -~ e . 1 °
RN ¢ /| Y S o
} X Carbohydratest .- lo T s
- Fihe . 0.,‘.". . L :‘D .
Ashg . Lo, N e

< PR : A ‘e *

putana extends along the outer Himalaya and Sub-Him

when ripe is eaten uncooked and is rather sweet. Th i

) ¢ fruit appears
10 spring from the roots of the tree. The fruit ipens sbout Jaly. It
is considered most edible and is much sought after by*bears (Lt of
Jungle Products used as Famine Focds, 1896-97, 2 10).

Ba:tga).—ln the Manbhum district the fruit is cooked with oil
anda lmle salt, anQ eaten along with rice. Other localities wh
the fruit is eaten are the Sonthal Perganas and Chota Nagpur P;lere
man), ’ S (Pala-

Water . .

L J
; . G ' .
# The alcoholic extract contains a solukie tannin which gives o

green precipitate with ferric chloride;
The colouring matter ap to be‘ifiantical ~
istic of the other varietiep, of l;::;: “'ilh “h‘ e

¢ o

¢

Ficus glomeratt, Roxp.. Fl. Br. Ind .

« o . . A A . K .
Amn. Boy. Bot. Gard., C. R 535; King in
Ind. Ko 1, ghon " oultar 2, Part {1,175-174, pl. 218, a19;

« Syn.3-F. CHITTAGONGA, Mig,

Vera.—Gdlar} paroa, lojie, ymar noweds, meri,
» : m’ ; i

z:::’ é:’“ d;,.‘"‘ Bano, ; Lows, léa, Kow ; hﬁu;’:-mé‘ym‘
Lucm: l;::m AGPUR; Dimeri, UllVA;Du-ﬁ,Nnu-Ium"u‘
upchr} Dumer, Mav. (S, P.); Thoja, Gonn ; Alemd, Kunx ; Dumecy
ol Iu;tbar ar, panwa, lelka, UNITRD PROVS. ; Kathguler, Luﬂ-z.
mbal, atbar, puldl, lakammal, dodiei, Po.; Ovesat; Bosre!

o Umbar, é; ?43 ;23 Umbar, Bous.; Umbara, atti, rumad;, Mm‘
"xm.-b'ith,t;t‘ 4is Tam. ; Moydi, atti, bodda, paidi, meri, med; ol

i t mara (the gum is called Chandarasg), K St

pan, Bran,; Uda'mkn, Sans. 4 AR S Vothe-

Habitat.—This large deciduous <ree of the Salt Rau

ge and Raj.
alayan tract

) Hfmm‘&shmir €astwyrds 1o Assam, Khasia Hills and Bap

" F. 120-252.

o 8‘” B
s "Contxhing nitrogen ( 4
g . 1 Dito colouring matter N
S Fo 2 {Ditto vilica (Si0y) . ! . -
‘% UDitto  phosphoric ldd‘(P‘.'O;) ce :T:

( 390 ) .

_ A dried specimen submitted by the D
dried ¢ y the Deputy Conservat Orests,
. lugnl Division, shewed the following Composition e oo :

&

(O Reinhers)

e e e e it

~an estern and Southern India. It is said to be one of the best
Giat sl “ereeg fio cOffce. It fruits usually fiom March to July
i n). oot th fruits are ripe throughout the year at different times
Talbot): In Rohiak, Panjib, the fruits ripen about the end of
r&gﬂm ‘jn’ KRishengarh, Central India, from April to July. The
"Jeawbh, bark and fruit are emploved as medicine-by native practi-
‘toners. The fruit has long been known as a useful fa‘unine food. In
g good barvest the tree yields about 1} maunds of fruit (Jaora State).
About 12 seers can be collected in a day. ‘Iz will be seen from. the
repbni below that opinions do not agreeas to it possessing deleterious |

[
‘l:.

€«

~pro o of reports received from districts |

The following is'a summary

where the fruit is eaten :— ﬁp&‘mw o so th |
B —In Bhagulpur.tbe ripe-f are eaten, also the unrip:.—
‘GZembﬁig b:ﬁﬁd_p Qﬁgﬂ‘dﬂnm where people eat the fraits
are Dinajpur, Champara, Gf# Jamtara, Monghys, Mozufferpur and
x-n;gu Provinces.—Both bark-and fruit are used as food. In Bara
Banki the ripe of sun-dried fruit is ground to flour and made into cakes,
In Banda and Mirzapur districts the fruit is eaten ripe, also unripe
after being boiled. In Fyzabad the dried fruit is pounded, mixed
«h coarse flour and madc into chappdtis. In the Muttra and
;‘m "~ Oudb districis, the .fruit is eonsidersd constipating. It is
uwﬁ“;;w ; & kind of bread being ;?ade of the dry pulp. In Lalitpur,
Oudh, the bark is pounded and‘m'ue‘d_ with flour, if possible, before
being cooked. In Unao, Oudh, thetnm and bark are prepfued;.s f?o.d
in varios Ways, g, the unripe fruit is boiled and eaten with salt; it is
.!n,"a: ith A o;u’ and made into cakes ; the driad fruit pounded and
mixet v ed with flour js similarly eaten; while the bark afser being
likewise zux is dried, pounded, mized with flour and made into
cut up neB“idw the districts named, the fruits are reported to be
:::g‘p?:‘}\zamgdth, Aligarh, Ghazipur, Hamirpur, Hardoi, Jhansi

(effects unhealthy), Fatehpur, and Naini Tal (fruit found in all

seasons). . ks as famine food i p
- f herbs and barks ne food is reported to.
Pasjéb,—Tbe use 0 vomiting. It is even thought that

. in and 1
have ofter. caused purging goo Was in part due to the nse of | .

the high deatherate in August I

such food substitutes (Gurgaon)-

h‘ak), - . . -
side of canals ‘:‘;’;ﬁ‘;ﬁ,ﬁ“{,a.ﬂm Bhopal, Bhur:pur, Jaipur, Jaom,

Kotah, Marwar, the ripe fruits are eaten. ,

‘The tree is generally found by the

Rajputans e
Jhalawas, Kurauli, Kishengarb,

o ‘ e ine or d1y
In tithes of scarcity the unnpe Meiwara the bark is dried and

fraits are pounded and eaten with |-

Whete eaten,

ordinary flour. Jn Jaipur and Ajmere-

. . ( 39t )

F. 129-2%52,
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FICY \ Note on the Chemical Enmiuﬁ:n T

ground with food-graing I )
: - in sOme cases th . . .
Pou;ged ba;k in the proportion of 34 flour tz ggmba“,kmlmd vith the
theto opal Klenc}'. ]:ipur, Baghelkhand ., Reports from
the .hsrmf' ulness of these foods, ’
the opinion was expressed that they itf:w:o?liml;:‘:mes. however,

Madras —]n Be : .
In famine seasons l:;?f\hf nipe and unripe fruits are regularly eaten
with cAdlum (And Tuils are ground to powder, which is mi ed
cakes and eaten "I-'?te gon Sorghum) or other fiour .d':l-x
fraits are boiled and fruit is also eaten in Cuddalore. T : into
«prepamtion. ';'be‘nfmi?i 2ed with salt. - Ripe fruitg ue‘eatcne:i::’ -
as a staple food only ¢ 18 genenlly employed as & vegetabl ::l
to follow the Y during famine., No deleterions ef o

ollow t "““&‘f'“huupomdfmm : fmmuid
N\( Water . ’ . * ° m m :

and Ajmere-Merwara allude

»

-
]

Albuminoidg* - . ¢ o° R ©” . . .
Oi! . . ‘e . .. ® o. . . .g: o

., Carbohydratest ‘ Te ¢ . . 56

S S T T
L R P R

The alcohohc extra * * ¢ . . 6'5

s . ct contain: .

a light green precipitate wig), fcr:i:g:::igimub‘e tannin which gives

¢ cin

3 . “ .
,;6;: “‘,“‘5.";“?‘3‘2083, Livn, FLBr' Ind. p
7 A 15 Ann, ‘ o V.
84 ; Ind,, Kew. I, 96‘2,0" Bos, Gar'a'., Caleutta,

Tuz Prerur Treg, .

“ Syn.—F. arrinibe, Grig, .
Vom.—Pial, Hinp; ,, .
pipar i } Ashathwa, aswat,
Pi'"': N':::l.'- :ﬂal’, SANTALY® Ym’-',“ﬁ "v"ltﬁl, Bang,; Hovar,
Ps.; Pippal i *ia-ary, S. P.; Ali, Gonp; ;‘ A;K Bor-iu, c“:m;
Bous.; P;'.: USHTU ; Fiswr, Sinp; Fers, s KURKU; Pipal, bhor
C.1; ",'mt":lc. Mar.; Pipul, Gu); Pw’,_""" P#lo (Sonnn,
Tar, Saesa Asmartham, Tau 5 Ris, raipa, yagy, nict (= the fraity
Nyasngoors: basri, ardli, arle, ""ﬁ-u,"" réw oc dulla riy’
Ethiut, N & aud‘t, Ryomumgbasude, Bukm,; Amu.:h:‘::' %ewalta, Kap ;
" » advaith *
s in fhe l::f:ﬂlpd rell-known tree, ususlly epiphgt a, Sans,
" Imalayan forests f b ¢, which
Ben Ori . yal rom ‘he Pani
gal, Orissa, the Circars, Cenfral India, Burma g::e‘: .
’ i

v.ated In most parts of India. It does nét throw down vely culu‘.'

' 513; Wight I,

3N . L uﬁl
. Cootalning nitrogen .  roous
t. Ditto colowrimgmattey o . . . ' * &19pper cont,

Ditto  siia c e e,
3 *Ditto phosphoricacid ° ¢ ¢+ . 83

Y

Pgesz . | SERTI

o) ~

Lo

e e,

42 5562, p1. 67 4,
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of the Praits. 0 (D. Reinhers.)

)

Ficus
Spp.

like the banian. It is held sacred by the Hindus, and none will des-

ft. The tree fruits daring the hot month, and sometimes to-
wards the end of the rainy season (Bambay). In Unao, Oudh, and
Kishengarh, Central India, the fraits ripen in Chait—15th March-
dl. A tree vields on an average about 1} maands of fruit,
day & man can collect about 10 seers (Jao:a State, Central
Iodia). The ripe fruits are eaten. In times of scarcity, the green
fruits are pounded with rice or Sajr and made iato cakes, while the
tender buds are eaten as vegetables. The dried bark is pounded
and bread made from the ffour. It is not very natritive. The frait
which ripens about Jane is also eaten uncooked. The leaves, tark-
and fruit are used in native medicine. The narticalars which follow

ding the use of the fruit, etc., a8 famine foa1 have been gathered
from the correspondence conducted b the ofice of the Reporter o~.
Economic Products to the Government of Irdia.

Bengal.—In Palaman the fruit is dried. ground into flour and made
into bread. In Manbhum the leases are cooked with salt and ofl as
a pot-herb. The fraits are also reported to be eatan in thé following
localities: Balasore, Bankara, Beerbhoom, Berhampur, Bhagulpur,
Champarun, Contai, Dinsjpur, Gaya, Manbhum, Midnapur, Mon-
ghyr, Mozufferpur, Ranchi. Pipal leaves are eaten in the districts of
Balssore, Bankara, Beerbhouin, Dinajpur, Midnapur, Mozufferpur,
Purneah, and the Sonuthal Perganas. Ir the reports mention is

made of the bark being eaten in Purneah, and the young buds in

Midnarur.
United Provinces.

the ripe or sun-dried fruits.

—In Bara Banki district a flour is made out of
“This is cooked and eaten in the form of
cakes. The same method is pracﬁsed in Unao 'with the addition of
ordinary floar. The fruits are reported to be eaten in the fallowing
districts +—~Agamgarh, Ghazipur, Gorskhpur, and Mauttra,

Pagjéb.—~Ficus religiosa fraits are stated to be used as food
in Gujerat.

Rajpatasa and Central
are dried, pounded, and co

1ndis.—Theripe and also the unripe fruits
oked as chappétis—Bhopal, Jaipur, Jaora,
h, Kotah, Marwar. In Banswara, flour is added in the
Khbe:g;of g : 1. Opinions are conflicting as to whether the use of
the fmits. is irjurious. If eaten in moderatirn it is very possibly
harmless. The leaf buds are eaten 88 vegetables by hill tribes in the
o ocalities where the fruit is reported to be

Swmte. Other!
IS::: :g::jme.c-Mernra. Alwar, Bhurtpur, Bundi, Dholpur, Perrwar

(To;x‘k)‘.'“;m Bellary the fruits are eaten in small quantitits by
‘diarthaea.  The fruits are consumed

i . Tt is mid to produce d
chll(?l‘en t is sai pr F. 129-252,
( 393 )
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b:ggs , Note on toe Chemica) Examination of the Fruits. i
__yicos - -

. aELiciosa | only in famine years. No bad effects following their use have been - |
o l“""’gn observed in Cuddalo® and South Arcot.
: - The fruit of Ficus religiosa was consumed in the Khandul

district in the famine of 1877-78. A dried specimen from Bundi was
analysed and found to contain :—

Water * . .

Albuminoids * : : : .' : : ‘;g

Ol . . . . . . . . 53

Carbohydrates ¢ . . . X : " 2o

Fibre ’ * . . . . 1] . n'7
’: Ash I .- . . . . . . . 8'3
| .ot 100'0

‘ ) r

. ' The general characters of the eriracts are the same as those oof _} |
S f Ficus bengalensis. ¢ . THE

' ' Nol¢ on (ke colouring malier of Ficus.

%ﬁim%t%c' The amount of colouring matter was determined as follows : AGR I C U LT U RAL LE DGER-

The oil-free material was first boiled with dilute acid in the usual” —
way to dissolve out starch, mucilage, etc. On subsequent treatm::tl “ 904—No. 5.
with dilute alkali a very deep coloured solation was obtained. This
was acidified with hydrochloric acid and filiered. The colouring
matter that remained in solution was neglected owing to the lack of
a suitable solvent for it. _

The precipitated ‘matter was well washed. and weighed, after
drying on a tared filter at 100°C. It wss afterwards incinerau;d and
the weight of the ash deducted. <

The dark brown powder obtained was soluble in ether and
in boiling alcohol, almost insoluble i cold water, and quite insolnble
in benzene and petroleum ether. ’

Its melting point was indefinite. .

It dissolved with black colouration in strong sulphuric acid
v Water precipitated a purple-black substance from the sulpharic acid'

i soldtion.
' Strong ni'tric acid dissolved it with formation of a clear rad solution
from .which a yellow precipitate was obtained on addition of water, '
-

FRUITS
FiCUS.

® Containing nitrogen . . . . R . . 12
R Ditto  rolouring matter . - . . R . 1.37"' t

Ditto  stlica (51 0y) . .

! Ditto  phosphoric acid (Py On) ' .. :. L:g ¢
F, 129-252. o
( 294 ) .
G.L C. P. 0.=233 R. E, P.=25°54994=3,500~ B, N. D’
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SHOREA ROBUSTA.

(THE SAL TREE.)

AGENTS.
In BriTaN,
Messrs. | Messrs. . [Dictionary of Ecomomic Products, vel. VI, Pt 1., S. 1656
E. A. Arnc.) .27, Bedford Street, Sttand,| Kegan. Paul, Trench, Tribner & Co, ' » » S. 168F 71]
s W & o, Whitehall Grrd Char®g, :§a°“'5°°"-' London, WoE il S R ' N
anstable 0., 2, ite rrdens, | 8. Alired Quaritch, 1 Piccadilly. 3 J
London, S. W. London, E. * 5 Y Tue SEED3 or Shorea robusta as » FAMINE FOOD.
P. S. King and Son, 2 & 4, Great Smith|{ Williams and Norgate, Oxford. By 0. Rein . .
Deigfton Bell & Co., Cambrdge. _ . HERZ,
Some time Officiating Curator, Indian Museum, Calcutts, Industrial Sectio

Street, London, Wes*minste~, S. W,

©

T ON THg CONTINBNT.
Shorea robusta.— Gaerin. s Fl. Br. Ind., I, 306 : Beddome, i

Messrs. Messrs.
l}_ianedlinder & Sohn, Carlstrasse, 1I,| Karl W. Hiersemann, Leipzig.
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The ShL TREE. ‘ ,
In N |
. Teosa. . Syn.—Vatica kOBUSTA, Stemd.
Messrs. . ! Messrs. '
. . s . Vern.,—~Sil, sila, salwa sdkku, sakhsa, sakher, sakoh sin =
Si:{;‘f““’" Spink & Co., Calcutta and “'ll‘!“:g;:';mt’&f“ Madras. " Thins, dimar, HixD, ; Sil, skad (1esin =) vd., dhdnn’?‘(frfxri:s:) sazinrif’n
Newman & Co., Calcutta. . . sig:plg:‘e:s Ra}goonmencan Baptist Mis- BENG ‘g':m’ Ronns Savjo»} SI:M (sdl brikshephrl), SANTAL 3
. . Y . S Sargi, Buumi}; hwa, "KHARWA ; Jektwa, ORrAON ; Bolsal, Gi .
g: l((:atl'::{\?y' g gg" g:}?ﬁi Rai S'axl’p }y. " (.;:‘ulab Singh & ’ Sakfra. NepaL ; Teturl, LEPCHA; Salwa, soringhi, Umv:;’g‘dl, s\aRr(:i'
Thacker & Co. L. Bombay. | Muhdl- mbridge & a?:‘"’ vinial, C. P.; Sdly kandar sibhus korom, U.'P. ; Koroh, Ouos ; Sl, seral,
T s A'f_ &C)' Mad AL} 0":‘ nage 0., Bomba)-. (resin =Y ral sard, ral sufed, ral kala, dhima, PB.; (resin =) Ral, l
V. yanarama l)al; 5 %ér‘a adras, RadhameA!maram Sagoon, Bombaxv. DECCAN ; Sil, (resin =) ral, dhind, Boun, ; (resin =) rala g“ggilu’ |
o porevala Sons & Con Bombay. Mag.; (resin =) Ral, GUZ (resin =) Kangiliyam, 'I‘A,u.;Gnigal';
(resin =) Guegilamu, guggiam ‘h‘”_“» Tec, ; Kablu, (vesin =) gag- |
gala, Kax.; Enkhyen, Bunu.;_}(resm =) Dammala, SiNG., Sala, |
Jspakara, (resin =) rala, guikyam, kowshi-kaha, Sans.; Kaskahr, :

ARAB ; Ldlesmoib biri, PERS:

Habitat—The natural distribution ot the si/ in India is as |
follows :—Along the foot of the I”'I'malaya from the Assam valley

in the East to the Sutlejin the West, and agzin from the Snnthal

Pergunnahs to Vizagapatam, passing through the Eastern districts

of Central India. )
Its seeds are used as a food in Many parts of India chiefly in { FrRUITING

jimes of scarcity. The dry fruits are co'lected in the forests in the ' SEASON.
‘ S. 1656 71.
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'SHOREA )

robusta. | The Seeds of Shorea robusta !
FRUITING 2

i o
sEasoN. months of May and J\.me, and a man, it is said, can collec*
i a day. After collectmp the shells are broken by means '

malle'lt‘,hanfd 1tlhe two curiously shaped brown seeds extracte.

e following is a summary of information brought tog
| the office of the Reporter on Economic Products : i >
Bengal—Su/ seeds are eaten thr '
" oughout Chota Nagpt
Sonthal Pergunnabs, in the district of Gaya to the West and gha\g?x.‘ .

Where eaten.

Sketch map showing the distribution of Sdl and the area (shaded’
over which Sdl sceds arc eaten. ‘

§ . Peshimer ’"”S't
; "‘-‘_" I . -

-

Xangra’, . - .
5 , @

ARABIAN
SEA

to the North, in Jalpaiguri and in Orissa. Thev ;
into a sort of pcrridge with a little makua (éa::ifi:ir?nl}: poted
the 1o eaten together, so that the sweetness of the Iane,l olia), and
astringency of the former, Ir Manbhum salt mg bmaSkS the
substance added. In the Ranchi district the seeds zreg ‘Ihc ox}ly
gg:d ashes, a most wholesome practice as wihl be o ed with
galpur the seeds ace said to be boiled, then dried ans;c;onlz
n

S. 1656-71.
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Cakes are made from this flour, with the addition of flour

.olichos biflorus) or makua.
cognised that the raw seeds cause constipation, distension

G < ymen, and
essed by the seed, it is used 10 stay diarrhcea in children.

1 I covinces—It is eaten in the district of Gorakhpur. The

_u of pieparation is as follows :—The seed is partiaily dried,
then pounded into very coarse meal, dried again, and made into
flour. Bread is made from the flour. Owing to the comparative ease

wit
recognised as dangerous and at times even fatal in its effects.

Central India—The seeds are used with mahua just as in
Chota Nagpur. They are boiled for 8 to 1> hours before use. In

ordinary years the jungle tribes eat sd/ seec. even when not hard

p-essed by famine.
Madras.—Use

The chemical composition of sl seeds. '
is herewith submitted was carried out on
the lines indicated by Professor A. H. Chl_lrch in his “ Food Grains
of India.” Certain modifications and extensions have to be recorded.
For the extraction of the oil contents of the foods investigated,
rectified benzene was used in the place of ether,
il.free maeria’s were made with a

Alcoholic extracts of the oue .
spirit of specific gravity o8, and were qualitatively examined for

tannins and alkaloids.
Sugars, starch, muc

re quoted together as carbohydrates. ;
’ the analvsis of a specimed of sd/ sceds (from Deoghur) was

completed before discovering that an account of the composition of
these seeds was given by Professor Church in the work already

alluded to. It will be scen

d as a famice food in the Chatapur district.

The analysis which

ilage, etc., were determined by difference and

accord. Composition of sdl seeds,
Prof. Church, The water.

Water - . . . : 108 105
Albuminoids  « . . . . _ 8'0 8:2 )
Carbohydrates . . . . 62'7 621
oil . . . . . . . 14'8 154
Fibre . . . . . . 1 1'9
Ach . . . . : : 23 1’9
« Nutrient ratio” . < . T:12 1:12

. . 105 106

« Nutrient value "

Remarks.—The oil contains
residue which smells of turpentine.

S. 1656-71.
( 397 )

as a Famine Food. (0. Reinhers.) :

SHOREA
rot usta.

i CHEMICAL

much thirst, and owing to the astringent pro-

b which the sceds can be got, it is a chief famine food, but it is .

that the two analyses are in fairly close -

1
|
i
|
!
I
]
i
i
I
I

a small quantity of unsaponifiable .

COMPOSI-
TION.
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f:g}:f: The Seeds of Shorea robusta as a Famine Food.

CHEMICAL The alcoholic extract is free from alkaloids but contains tannic
TION. acid. The dried, oil-fre sceds contain a large quantity of colouring
matter which is only very slightly soluble in water and in dilute acids,
but very readily soluble in alkali. The alkualine solution has a very
deep purple colour and a characteristic odour. On addition of act
to this solution, the colouring matter separates as a dark red-*
brown, flocculent precipitate which dries to an almost blac“aT, i~
phous powder probably consisting of phlobaphene and allied com-
pounds. !
Occurring as it does to the extent of 8 per cent. in the origina!
seeds, this amount should be deducted from the carbohydrates quoted
above, the nutrient value becoming thus :—
98 » insteaa of 106

nd the nutrient ratio,

. .
1:11 . ) instead of .12

PHLOBA- Phlobaphene is a chemical body allied to tannin. It is de- -
PHENE.  composed by alkalies into protoca: echuic acid and some other body. THE
‘Both tannins und protocagechuic acid in large quantities are _ ¢
poisonous to man ; and there is considetable presumption that
phlobaphene is poisonous like them. The generally reported action AGI‘LI C U LTU RAL LEDGER
of sdl seeds—upon man—caasing indigestion, constipation and ulti-
mately death if taken in quantll) isjust like the action of acorns 1904—-N0. 6.
wherein the poisonous substance is tannin. There is no doubt that
sl seeds are a poor food when taken in a raw state, i i '
Regarding acorns there is an old record, generally forgotten,
of their effect as food "when they were eaten in I'rance in the famine
of 1775 : and their poisonous ‘effect ou cattle is well known and
recognised. 35d/ seed would perhaps be found peisonous to stock
were enquiry made,
Benefi~tal It was remarked above ghat alkali lies braak down tannins and
b:‘g;ctggm phlobaphene, and that thege bodies become soluble in dilute solu
al tions of alkali. By boiling with wood ashes, as recorded, the people
of the Ranchi district induce this to occur and the astringent sub
stances rendered soluble are poured off with the waste water.
Experiments kindly madc for me by Mr. D. Hooper with pow-
dered sdl seeds show that when boiled with water con: mmg one
thou: and part of caustic soda the following changes *ake place. The
fatty matter is saponified and rendered soluble, the starch is destroved,
and one-third the amount of albuminoid matter is dissolved. The
poiled liguid therefore contuins the oil, starch, tanains, sugar and a
portion of the nitrogen present in the seeds. But a, only haif the
weight of the seeds is removeda by this treatment and only one-third
the amount of albuminoids, a f:urly nourishing food is left in an
insoluble condition.

S. 1656-71.
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»

The Nutritive Falue of some Uncultivated Foods used by
Bhils during recent Famines,

(1)—DPRELIMINARY.

In July 19c1 we reccived from Mr. F. Noel Paton samples of | QRN OF

some of tne uncultivated foods FOlleCted and used hy 1}'15 Bhils
during the famine, along with a series of valuabie notes  stating the
mode of use, the quantites found necessary to maintain life, apd
other esscential details.  We have thus !‘\een afforded an opportunity
of investigating tne very interesting subject of the quantity and natare
of some of the natural vegetable prO.;’U?l? which were found by the
semi-savage Bhils® to be sufficienly RULTLIOus to sustain them through

& 34ils are a tiibe ;n\lln?.(~ring over & mi‘.lifn_m pre-Aryan origini living in the.
- Ajanta Hills.=En,

\iindhya, Satpuri and Satmala or F
. 32'

( 399 )~
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ORIGIN OF

FAMINE
_Foods.

INQUIRY.

SPECIMEN 3

RECEIVED.
rom

Mr. Barucha.’

From

Hr. Garda. .

' response to an el
| P unothicial request to the Government which
‘hic

The Agricultural

“

Papers relating to

I & i f "li e ’ ves 0 h

‘ a . . . . .

a i0 ll I);X ;)(l ()f l l, B [he 431 e'“_fr»lll 1 mav !‘C Of inlcre@( tot ¢

economist in ShOW “n t.he nll{rili\'c \’:\:llf.‘ 0 f0:m~> leuﬁ]ll l‘CS.OS"l“L'

fOO\lS) and to thL ph}‘s”)}ogiﬁ[ in atto l re '(‘ s 1 ’ o l (‘
‘ SN some fu ther inf rmation

¢ upon the question of
. 1' : the eneryy rouirements of } :
it powers af dizesting a1 i s of human beings, and
gestiner and uili-ing coarse ve

The samples o
: les and o oot e e
notes were criginally sent to Mr[ F;a)tl;CI:S:

3 . in

them throu:t

Panch M'Lha]: a‘:':g- ‘?" ::.I.Bﬂgrucha, District DeP“'!‘-g;ﬁiﬁfﬁ"

SO Mr.F, B. Garda, Famine O -

samples received numbered 18 in all. Ml; Echr::;chc;. E)h(:ilh The
o Y a senaing eigh‘

ﬂnd [ Ga dat .
af. I en [“l Q : iner ‘.\l we Ty veé name
< ff)‘lm\'m; s 5A e the na{i
3 ames

which were upon t!
. n the syecy
Ne specimets sent to us and a'so the

botanical n i
. . ames ()[‘{hc 1
L. plants, so far ,
certain them, the 1 S as we have heen ;

. atte , . .. ¢ been ab <
the Indian (‘,ov.,,m;nhtﬂnng beed,suppeied o us by Mp P’ltl:n(?r?

“lia . . Lt [N . - k) < M 'n

Roval Botanic € » and kindiy revised by the Di

MK anic (rarde - B \ vthe Di
prtons s dc;:rfﬁns, Kew. The identificstion of rf}f‘orvof.lhc
nas ayed the publicadon of the analyvses ¢ vanous

So fir as we are
d are aware the ! i
¢ &LV previous anivtic «
. RRER study of food
- L

Of lh;.S lr'_‘.\'\' .S h t A‘; e
H e 1 tha pubh»h ~1 h,v | 1018830 C’ ur Ch “’ho i 1
. in 'lls

6 I“ M N
vod-grains of Indi ;
Hall) ;cfnrs 1o s 4, 1846, with Supplement, 19217 Cha
N 2 (92441 J ' ‘
dealing with the com.e‘ Of those now under consideratim?ma\n\'.m(i
prsition of the:e foods we shall have t ‘ he
& shali have to compare

our results with his, -
. ’

(2)—1],15 :
1ast oF SperciMENS RECEIVED

Some (P A Sens iy Mr. Barucha,
ame (Panicum colo
Podr Ther num).
7{_"-" or Il‘"f’ ~10!u (Papnicum javanicum
bmwmmwwma‘ 4
Mali, or Manchi, or g vy ian
‘ "H 2nehhs (bleusin i

}S\:Jml;.z:n u or Samla Sery (Panicum qe ngpﬁlaca).

asaiys (Coix Lachryma-Jobi) T Species o).

Aodri, a husk
dr, ed preparatj
aration cot from Semo
seru. > 20r Polru or Simia-

Katchre, a willd fruit allie 10 Autre

B. Sens Iy Mr, Garda,

B/l Root of Gun
L ) v lerda ir
g 1"znisocrl pus grossus, rar. Kyseor ?)

i
_pubescens). umplis (Nymphaa Lotus, v,
RAania Root, root of P‘r,u;: ot Ghil e or K y UL
Lotus, rar. pubescens). b ar Aump
Theck Root (Cyperus buibosus).

/1s (Nymphaza

F. 32.
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Famine Foods. (D. N, Paton & F. C. Dunlop.) \

Samo (as aboved- o
Battair, or Batlerioo, of Goli» (Panicum, species).

Anchu Manchu o1 Anki Manchi (Eleusine zgzyptiacal.

Endoo Pendoo (Paaicum, species).
Oru Koru or Puchalioo (Panicum, species).

i
{

i
i
t

Doda Flowers. pollen arains and anthers of (Dragea volubilis, :

Benth.)
Of the above, we have andvsed all the samples with the excep-

rion of Samla-sers, Kanda 1004 and Orn Aory. which appear to be
of minor importance as foods ‘

(3‘,—-Dzscmrﬂox oF TIE FOCDS, ANS THRIR Mopr oF USE.

Samo (Panicum CDlCﬂUm)-““i\ gram oval in shape with
lo which is covered by a roughish

pointed ends. Ithasa greea €3psu
Tt & neither very hord nos very eritty. It has

iivs of oats. Mr. Garda’s specimen con-
Jiv vits of zrass. Me. Baracha’s.speci
e

straw-colovred husk.
a taste somewhat sucges
tained some impurities. m¢
men was much purer.

Mr, Barucha writes == |
- It is found in cultivable folds {especiatiy blick soil) (hat remained

Atéd last year. The Sam? coMlicted by the Bhil women in
easth, from which, being a very small grain.
1ht of troubile. Pure Samois collected just

yncultiv
feids s half rived with
it is not sCp’ rated withcut 2
after the monsoon. when the §
Tlundreds of Bhils were seen Jast vear frem Angust to October going
from field to ficld «ith a tr<ket m‘id a flapper, and filling their baskets
with Sane gt dire t from *he aaving grass by means of the flapper.
I send @ sample of the ﬂ:p{:r;‘ll“ﬂ“gh rudely prepared and of rough
materials. it well cerves the Bhil's purpase.  After October, when the
grass Was dried up, the S sezds fell off to the ground, and since

then the only moce of callecting

A3 said above it was balf mixed with carth ; to clear it the

ground.
Bhils kad frst to PO
thus bhwing ff thechafts

Lhe result would be pure Samo secd as sent in the

to winnuw i,
sample. Geners v out of 1hc‘

Samo, the other half heing eart:
by itself, and somer mes mixed
flour is then hakeld 1 to breac

some forest {ruit or boled lraves
therefore considered by the )
The BRlils, there‘are, requit®

[LbF 31

maize.
maize to satisfy the'r hunger.

und that from 1§ 1o 21bs, of ¥ - i
to % ¢ required by the same man is from 3}

f average t salth; the San! "
:a; ;;,:“C o in tas¥ and much relished by the Bhils,
F. 32.

Samo bread is sweet

( 401 "

scd has mot yet fallen on the ground. |

the secd was by sweeping it off the

ur it on the grmmd from a height of 3or 4 feet, |
gecond 0 pound it with a pestle; and third, |

qu.’im"’.\' callacted, about half is the real |
This pure Samo is then ground, mostly |
Sith Waize or pram, if avaitable. The

e

JESCRIPTI
AND

(.

{ and eaten vith cither chutney O ONions, o
Sumto is a soft grass seed, and is |
Rils not to have the same nutritive value as |
a larcer quantity of Samo than |
rearly half as much again. 1 have
¢ maize ic Caily required for a working -

{
USES.

Samo, or
Grzin of
Panicum
colonum.,

Baruchs
report.
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DESCRIPTION
AND USES.

Samo. or
Grain of
Panicum
colonum.

Mr. Garda’s
report.

Kodr] or
meai from
millets ;
Sample sent
. was Kodri
from
Panicum
eolonum.

Podru, or
Grain of
Panicum

Javanicum

The Agricultural

Papers relating to

yvhu consider it to have ‘ cooling propertics.” Those who are not used to
it get diarrhcea at first, Lut later on they thrive on it.  Within two months
of the Bhils commencing to use Samo, 1 was agreeably surprised to see

them everywhere fat and strong, there being few traces left of their hard
sufferings in the previous year.”

Mr. Garda writes : —

* . N
“¢Samo’ seed is obtainable about two months after it commences to

rain. Itis gathered in good quantity (about one maund “=82'3 Ibs.] by a
strong man), in the beginning, »/g., in September and October, by means of
an oval-shaped frame-work made of bamboo or wood, with cloth attached
toit, and called * Wanjee®' or * Dhanu.'

“'iall off, and peopie gather it from the ground and continue to do so till

In November it commences to

the hot season is over, when sbout three seacs [t se2r =2061bs, Av.] at the
most is collected by a s€:ong man. After it is brought home it is exposad
to the sun for a couple of days, and ah'cp ramimed or thrashed. Then the
husks are separated. _This process is repeated once or twice over, and the
grainin its eatable condition i finally 's(*parated from the husks, and
when ¢ Chha.s " is available. * Chhas ‘Jor ‘Rab’ (Kanijiris prepared out of
it,ors e grai.is ground and bread prepared out of the flour. Samo grows
mostly in black soil, and whep cheap it can be obtained at two to three
maunds a rupee.  Out of one maynd about 13 seers of grain can be taken
out.  An adult requires from 1} to 2 seers of this grain a day for foud,

-Even in years of plenty poor people such as Dheds®, Wagrist, and Shangris

resort to it, fmd high class Hindoos make use of it on the days of fasting.
[t is better in taste than any other wild grain, and is not found to be so
much injurious to the health a5 others. Those wha are accstomed to
it have been found to be in good condition, while other people find it
producing costiveness aad letharyy. Samo  grass yrows mure thickly in
black soil than in yellow, and i grt:.'xtl)' relished by cattle.” :

Kodri,-—This is husked Sgmo. It is & small hard grain  without
husk, light in colour, and witl, few evident impurities,

Mr. Barucha writes :—

“ Except Mali and 2injryp all other grasssseeds can be made into
Kodri, as well as bread, Rudriis prepared by r:nki‘ng off the husks ot
Samo or Podru ot Samla-sery roughly grinding it. It is then cooked
like rice with water and salt, and eaten with pulse, if any, or chutney.,
Itise:alled * Rab’ or * Ghena,' a half fluid food much relished by the Bhit,
I send a sample of Kodri of Samp.” ’ ‘

Mr. Garda sends o samyple.

Amount of daily ration is ney stated.

Podru (Papi;um javanicum). Description.—A srain
respects very similar to Samo,

i all

~ Dheds (Dhers) a wild tribe foynd c&cﬂ, in Baroda and Ry
aumber over tou,000.~ED, ad Rajputana

+Wagris (Waghris or Vaghris) a wild tribe in Cambay, numbe,

F. 32.

» wheic they
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Mr. Barucha writes:— .

«e Podry’ o' Kharkhadu,' is found in waste land, compounds, below
bl trees, and even in forests. . It is collected in the same way as .Sama.
and cleaned and prepared .Si""‘ar’)‘- The same quantity is ref;u\red to
satisfy hunger. The only d|ffercn'cc bctwc{en the two is that while Samo
grows in cultivable ficlds, * Podru’ grows in waste land and compounds,
and is less sweet in taste.” .

Mr. Garda sends no sample.

Batlerioo, Baltair ot Golio (Panicum sp.?).—A yellow grain of

elongated shape, some with and some without capcules, mixed with |

two other grains, the one a brown . grain tesemblin‘g the yellovf' one
in shape, the other & small, almost black secd, with hard resistant
punctated capsule and very- difﬁqul_% t0 break. There are some im-
purities in the specimen consisting of seeds of other grasses and

earthy matter.
Mr. Barucha sends no sample- ) .
Mr. Garda writes :— - .
« This grass-seed called * Batterioo’ or * Golio’ was unknown to the
cople tili the famine appeared ; when it was resorted to by the' poor
pco le. They commence to collect it from October and continue doing so
Fill tphe- monsoon sets . In the b?giﬂﬂ_‘ng of the season, the grass is cut
and then thrashed, ard the grain is collected. As the time goes on
;he seed falls off the grass, and it 15 collectea by means of sweeping the
cound. Ir the commencement, an adult gathers about 15 seers of
fhc secd while in the Iatter part of the hot season one is able to get only
three or four seers after the dust is separated. The grain is thrashed
d the husks separated nen it is rammed and prepared into  Ghes’
an ‘ ’ . ” . N
; « Rab’ (Narjfi), of ground into ﬁout: and bread is prf:pf'arefi .of it.
gnc requires about 2} <eers a day to live upon, 1n taste it is similar to

Samo but is not strengthening. 11oWever: it s rc?lished by the poor_people.
4 “‘This Colio or Batterioo has generally a mixture of other kinds of

ds: the red seedsin it are called ¢ pﬂ”“‘o' and very small white grain
.see.ls :ﬂicd Charkalios. \When cheap it tan be had two to three maunds
1n it ce

a rupee.”’
Endoo Penduo (Panicum Sp- ?).—These seeds closely resemble

0Of it Mr Garda writes:— . .
Sam{;h' : 1 i5 collected and made use of in tha same way as Pattaiv
“ 15 seed b i

Golfo. An adult requires about 23 *C}qu.(&"' Ibs.) to keep him up.
or . : . : '
It has the taste of Golio and ¥ not strengtiicning.

Somioesern (Panicum Sp. 3).—This specimen consists of small
Samla-seru (1 1 of a datk green colour with longitudinal
flat oval glistemng secds, 4y ‘crushed d have a peculiar
lichter markings, which are eacily crushed, and have ¢

=3

. It is contaminated by belng' mixed with other grains and

wnh earthy pa_mcles. F: 32.
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Samla-seru,
or Graln‘
agsparently
of a fifth
ranicum,

o



.

42 Tie Agricuiturat
FAMINE ] P .
Foods. apers relatiny to

AL Mr. Barucha writes,—

. “Is a small seed, dark in colaur. It resembles the _ultivated grain
Sum!i just as Mali resembles Bavto. It is found culy in hills and stony
upland. It is collected in the same Wiy as Same anld .prvp aed by oitsddf
intu bread which is palatable with milx. The quntity reqaired for

; satisfying the hunger of a wuriking man is the same as Samo, s, {rom
, 3} w3 pounds aday. It is, however, not found cverywhere like Samo
| and is arare grass-seed.”
i Being a rare sced it seemed 1o us that 10 analyse it was hardly
| necessary.
L ‘
o::ocli‘(:x;‘u :’ Oroo Koru or Puchudine (Papicum Sp.? ;.— OUrov Aoru closely
apparontly | resembles Samo,  Oft My, Garda writes:—  °
o?aanli‘uxrg? i “This wild grain is obtained ealy ina tew vitlayges, from Qctoter to
i the end of summer. 1t was-net kpown to the people before the famine
. appeared. One strong man can gather® aboht a maund ® a day in the
‘ ‘bc;mmng ot lhc‘ season, and aboyt five seerds in the hot season when it
gets Starce. “ltis throshed and rammed and husks separatel from the
grain. From one maund of theSe seeds only abuut 1o seers of pranis
obtained. Itis groundinto ¢ Ghe i’ or ¢ Kab ' (Kunj:) s prepred from it
It is not strengthening.” ’
We made no analysis of it
Anchu Anchu Manchu  1Eleusine agyotiaca).—A small brown
Ms:c‘l;\‘uogr grain like millet sced but ruther smabler, hard and grivy, OQur
gﬂglfgal.n&‘ sampic contains few iz¥1purilic5, Mr. Barucha's specimen is sent
under the name of Jlui,
Mr. Garda writes :—
X This grain® .'\ppc:izrs in October and & abtainable theoughout the
cpen season. Before famine time it was unknuwn 10 the peuple. A
strong man can collect aboy 15 seers it day when abundant and about
' four when it gets scarce. beom (crober to January, people cut the dAnks
Manid geass, thrash it and take a0 the seele After January they collect
by weans of swezping the pognd when o dwindles off. From black
soil, szeds black 1n colour, and from Seeow sol, red v caour, are
obtained. The grain is st rygaeed and then oand, and Lread pre-
pared of the four.  An adur Tequares abuont B) scers 4 day. s not
good antaste snd one Lnds dypeatty inchesingat asatis hacd as sand
and pecple have no BKfne for 10 Iie afton coeats are bd, it as constie
pativy; the abdomaen ers L. Snd b Lacd several tenes the uriee
of the eater stops. JUWAS tesartcd to only ihs vear for wart of any «the
eatable sran.”’ < ¢
"Mali the L 11[1/1' or Mani e {Eleusine egyptiaca).—!len®ia wih the
“’""f‘:‘s_ W) Last, Cut wth cconsideralie o Lokurs o8 aotber oo coc ) whichin

N C .
Appearance rescinboos Sovos g Coen L lenal o rogo:ion of carth.

‘F. 32
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Mr. Barucha writes:— - . DESCRIPTION
o Mali or Manebiii is a very small red grass sced found only in |

goradu waste soil. It is collected and cleaned like Samo, but has no |
husks. It is not mixed with any other grass-sced, and it is made into {
bread, which assumes a reddish huc. It is like the cultivated grain |
+ Bavto, sweet in taste, said to be even sweeter than Sumo, and strength |
giving. It is much reiished by the Bhils, who call it the best grass-seed |
for human food, but it is not commenly found like Samo. Its geowth is !
only in brown scil, and in smali quantities, and cattle moreover are very i
fond of Mali grass. lts grass does not grow more than three or four l
inches in height, while that ¢f Sama and Pudru goes up to three fect.”, I

|

Zinjroo (Indigafera glamdulosa)*—Smgll, roughly spherical, | Zinirao or
dark green seeds, mottied with l?lack, and ‘looking not unlike | mg?;ofgm
nEniature plovers’ eggs. They aré very hard, and have a bright J glandulosa,
vellow kernel. It hasa characteristic hottish taste,

Mr. Barucha writes :— ,
“ Zinjroo is a smail round seed., b‘hck and green in cofour, ar~_ not |
having husks like Samio or Pu‘d:'u.. \\'}x“t‘ l_JOth the latter grow on grass, !
Zinjroo grows on small plants in winter in Uqck soil whether cultivable
or waste. It is collected in the same Wiy 1S maize crop, i.¢,, cut, stacked,
dried, threshed and winnowed, Itis ground into flour, but it is so sticky |
that it has to be mixed with Samo bafore baking into bread. There |
should be more Samo than Zrnjres :n the mixture, or at least half to half, |
before good bread is made. While Samcf and’ Podru are said to be “cool,’
Zinjroo is considered by the Bhils t(? be “hot. They do not like it, and :
{all back on it wien there is nothing else to e in the house.  As they
cay, it is simply for stuffing the beily without relish.  Its mutritive |
‘]u.ulities are inferior to Nema. The quantity required for food is the |

same, but, as said above, it is seldom, t CVer, caten by itsell.”

Mr. Garda scnds no samp:? of it.

’

Kasarya {(Ceix Lachryma-JObl)-‘.hllipn'cal seeds, sharply © Kasaiya or
en b clive green 10 PIOWn in colour, extremely hard, | 6rain of
cannot be breken between the tecth. Their Lachryma.-

. ) i . . . ¢
than ordinary vaney. They contain a white

and of no tlavour,

pointed at one
so much so thet they
size is rather larzer
kerne! of preat hardness
Mr. Barucha writes :— o ’ |
“ Rasaiys is o large sced coli:eﬁt-:d frem plants or shrubs that look
like reeds and grow on hanss of xalas 07 Streams. The seed is enclosed -
in a hard shell which kas to be broken with a rod or nas to be roughly
ground. [f mired with Sumo or Maize ‘x.t can be turned into bread, but
it is mostly cocked like rice. It tastes like wheat, and is considered

nutritious. A pourd and a half of this Kasa’ya would suffice for 2 map

* Con’. Agricultural Ledger, 178, No. 1y, pp. 4-5.—ED,

F. 32.
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per day, but it is generally not used alone, and is not resorted to as long

3 3 "
Ghitola, Fruil of Poena or Kumplis (Nymphza Lotus rar.
pubescens).—A poppy-like ovary, filled with small greyish brown
seeds, with few impurities. The seeds have no marked taste, and

* Ghitolas are the fruit of ¢ Poena,’ or * Kumplis' (big whit
,.::2;; thane;otusl, grow;ing in tanks). The feeds o(fbtﬁis frui: a?’eo'ﬁ
ary years also as food by the Padharias, and other le livi
near the Nal-Kantha, and in tg'e itterior of the Taluka. “p;.;o Scry oft:g
eaten in its raw state waen the fruits gre green, but when they dry up,
the seeds are tf\ken out, ground, and.prepared into bread. Some of v«e'
people take it in the form of Kanji, after boiling it with water. About
ient to keep one up. If more is taken it pro-

i

Kanda Root—Poena or Ghitrla or K umplis (N
ymphaea Lotus
var. p}lbesce'n‘s) .——.It consists of a capsule about the size of a
pigeon's egg, it is of irregular shape, it has a hard rough woody husk,
and at one end has a fringe of fine hair-like processes.

Poena or Ghitola fruit plant, and is dug
»@nd other tanks also. These Aamdas are baked

poor people with salt. It is
but hag not the same effect as Bid."

Doda Flowers (Dregea volubilig).—Mr. Garda writes :—

. “.This yel!ow powder is taken out of ‘ Doda,’ a kind of flower grow-
ing in the village of Durgi snd a foew other villages in the Dholka
Taluka. Pe?ple m.ali.e use of it in preparing ¢ Dhoklas' (small thick
bread). It is not injurious to health. An adult can keep himself up

44
FAMINE — -
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gy
" | as Samo is to be had.” -
Ghitola or
'l;:lt of
« Lotas.
are not very gritty,
Mr. Barucha sends no sample
Mr.'Garda writes :— P
one seer of this food is saffic
duces cold and cough.”
Kanda or
z'h‘. I:oot ot
,Louu.
Mr. Garda writes :—
* This Kanda is the Foot {f
- out from the Nal tank
or boiled with water, and then eaten by
better 'in taste than Bid,
We made no analysis of Kanda.
Doda
Flowers.
e
volubiils
by taking 1} seers of it a day at the most.”
Theek, Boot, Mr. Baruocha sends no sample.
C ru:

1 bard but friable grain. No characteristic taste. Ip

Theck Rool_ (Cyperus bulbosus).—These oval szed-like bodics
which are obtained in the manner described. by M., Garda have 14 ’
following characters. They are of about the size of barley, with .
thin,hard husk of & whity brown colour, which cont.ins a s(;mcwha‘:

ot A the sample, ;
received, there was a consideraty.e amount of fine brown meal lwh'i :l:
was evidently derived from the breaking up of some of the lee'dn.

Mr. Barucha sends no sample.
F. 32,
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Mr Garda writes:— .

w Theck" is the root of certain grasses growing near the Nal tank {
and on salt mdrsh in the Dholka Taluka. After it is dug out of the |
ground, the mud is removed from it by washing it. [t is then burnt,
which procss'removes the black (thin) husks from over it, and lefxves
the beautiful grain (as per sample No. 4}. In all yeaes and at 'all times
except the monsoon, people in the Nal Kantha are in the habit of dig-
ging this root out, as it is greatly prized even by people of superior
classes for use on days of fasting. When it is not sold in the !Bazars,
people grind it into flour and eat itin the form of bread, whlcl: is very
alatable. Some make use of it in the form of ¢ Ghes’ or * Rab (Kq{f]')~
& Ilect about five seers of Theck a day, and ‘'an adult reqiires’
from 1} to 2 seers of it to kgep him up. .Theck has its bad effect too,
as it is found costive, and too cold for the corftitution. Most of the

Theck is sold by the diggers for equa) amount of wheat or Bajri.”
) .

One can co

. Bid Root of Gunderde (Scirpus grossug rar. Kyseor ?).~
Masses of what appear to be-the brown underground stems of a grass
with rootlets adhering, and, in some’cases, pieces of the ahove-ge-and

grass stems. ]
Mr. Barucha sends na.sample.

. Garda writes :— . , .
y‘er'a'.' [t is the root .of ‘Gunderda,’ a sort of grass, and it is

obtainable in any amoent in the Nal tank, north-west portion df the

Taluka. .
Dhgl:iopl'c commence i with digging it out as soon as the water in the Nal

tank begins to dry up, and contisué taking themrout till it rains the next

season
“1t

e -
is thrash
own grass, then they are

.is found in its raw staté, mixed wit!’l clay (as per sample No. 1). It ‘1
ed for temoving the clay, the hairy roots are then burnt with theéir
agai“'t!,,”hed and the roots (as per stimple 1A) |

FAMINE
Foods.

DESCRIPTION
AND USES.

)
.
r

Bid Roo

grossus.

o B locted.  This process is fepeated again to completely remove the |

The roots are then powdered by a hand or grinding i

ir on the roots. L :
hair © ht yellow flour 1s sieved out of the powder and !

machine, and a sort of lig
repared out of it. o
breil‘(: Eub&it the refined roots as well as the roots found from the soil in its

raw state.

“Therg are professional eaters of this * Brd " root and ‘Ghitola' (sample

; i sving in some of the villages, 1.5 Durgi, Meni,
l!o. 2 Calif(}i, }Ta(::“:les.;rh:}lng!‘ial. ~Jhey live oh it for half tghe year
Sl I')OM dl -'“; ti';ms. The ¢ Bid’ root was unknown to almost all the
oeople « D]:' m; )l(uka cxcc:pt the Padharias and other. people residing on
Peol;l;! ;)f i ;;(s) lk:: famine year; when sbout three-fourths of ghe villages of
:}‘:f I);:ulll?;z +Taluka and about 200 more of Sanand Viramgam dnd,
Dhandhuka and of Katheawad Stateghad to resort to 1t‘for' the preserva-
tion of their poor and cattle. Ths Padhlanas require of ‘Bid’ food from
1} to 2 seers per fale and about 1}t0 13 seer per female to keep them up.

F. 32,
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DESCRIPTION| This food has been seen in their cases, to wonderfully keep up their health

ARD USBES.

Ratehra an
unfdentified
Froit.

CAL
,GOMPOSI-
TION.

thods of
‘A.nlnin.

Sample.

Molsture.

Pats, Olls.

m.re

"[ method.

and constitutions. But'ihe other people, who resorted to it during the
famine, perhaps not kmowing the cleaning process, have been seen by me
to suffer a good deal by eating it. They have swollen feet and hands,
and enlarged abdomens. Some of them died from the effocts after the
rains; and some managed tolive and thrive on Samo and other grain seeds.

“ On enquiry it appears that one seer of ‘Bid* flour if mixed with half a

seer of wheat or barley flour, gives good nourishment to unaccustomed
eaters of ‘Bid.' "

Katchra.—This consists of a seed capsule and seeds resembling

~-that of a poppy-like plant whose identity we do not know. Regarding

its use along with grains, Mr. Barucha writes : —

* These grass seeds, coupled with forest produce, which the Bhil well
knqws ho.w to use, h.ave made a &pbd substitute during the year for the
maize, owing to the failure of the harvést. Nearly a dozen varieties of

being Kaéchra, a wild fruit allied o Aakri,-red flowers of the Simla tree
Dm:a, fruit, , Timcrm} fruit, Pomatl,” Zarakili, Kalli Regari, Fang, anc.l
N?Io. . . « I'send & sample of Katchra, the wild fruit which, being
dried and stacked, is ordinarily used by the Bhils as a vegctable with
bread or rice.” '

We made no analysis of Ka/c47a.

r

(4)—CHEMeaL ConpostTION OF THE Foops.
Ac~Methods of Analysis. .

The analyses vere made under oar sapervision by Mr. Alfped
Pﬁue@'}x chem}cal assistant gy the Laboratory of the Royal Cotlege
of Physicians, Edinburgh. Al gnalyses were made in duplicate and

only accepted as correct when the two sesults closely agreed. The
methods employed were as follows :—¢.  *

1. Zrue sample.—A laidy large sample was C;refully ground and
thoroughlyl mixed before 3 sample for analysis was taken,

2, Moulure.'——z’? sample wag dried at the temperatare of 11o0°
Centigrade until it became of constant weight; the difference
between the weights before and afier were taken as the amount of
water in the sample. 4 )

3 'Ir’ro.m}!.——,'l‘his ¥as estimated by making a nitrogen determina.
‘;? o Kje;dazms method and multiplying the result by 625, 1
the case of Zinjroo it waschecked in the manner descri

that substance. escribed under

|~ Fats ahd Oils—These were estimated by means of Sohxlet's

¢
5. Fibre or Cellulose~—Five grantmes
i .
" half an hour with 125 per cent. I

pE 32

were taken and boiled for
150, ; the beaker was then filled

4 408 )

to the top with

forest produce are consumed by the Bhild, the most common among them ~

L‘dg'r' ]904, Na. 6-
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water, allowed to stand 1 b’ lglq\;rsfandht};fe ﬁuidhwas
i 1 i and then boiled for halt an hour
n.phone'd o t:l %cifx?s’;{‘;iasobe:nd washed in the same way. It was
e ‘l:sctgg on & weighed ash free filter paper, dried at 110° C.
:);e; ivoei;hed, then ignited and the ash weighed. py subtraction the
ined.
oo gb:;o:;;rii::r;ﬁer than Cellulose.—These were estimated by
d'ﬁZr.encae the weights of all the estimated constitutents were added
: h ’total deducted from the total weight of the sample, the
m'ld e being taken as the amount of these carbohydrares.
d‘ﬁegr e‘gf estibility of the Proteids.—This was tested in  Samo, Bat-
mx'n‘c;a axfd Zinfroo by asceruit'ling. ho‘fvf'lnucc;h of the proteid was
ungissolved after prolonged peptie digestion. (e page 55.)
Digestibility of Carfehydwa®s.—This was tested in the same
° 9 M8 by ascertaininge hew much of the carbohydrate was
SPC?::::; imyo olucose bF p'olonged digestion with taka-diastase.
con S ©

(See page 55-)

. £«

<
B Results of Analysis.
ble 1, the com’position of the various samples analysed is
[% . le
i . a'xI\‘; f:r ;;urposes of comparison the composition of some
iven, : 0
Eommon cereal foods 1s added.

4 k] .
Taen 1. Showing Composition per 108 grammes of famine Sfoods
ABLE 1.—

and seme cereals.
hd

= e "
A CABBOHYDRATE, ‘ s
a F Ash. | Water, . /ST8Y
. Naue. Pro\eld‘(‘” Fat. Soluble.| Fibre, ' | | Value,
i S D (FTI
— S - - .
BEEESSeet , e ‘ f ! .
I Grms. | Grms, | &rms. | Grms, Calories.
ergs i Gﬂ;;o 116 | 14'68 & 7°33 i 10°93 ‘ 301
3, Samo . i Coe o . go] 4311 17002 1695 882 258
2 Podra - v 1950 Lgi 6sos i sy g8z 9wz, 362
3. Kodri . - : ‘100 © oo | 4789 1422 5203 946 | 273
4 Battairico . o0 7| 46591 150z | 1335 | 9'06 ] 27
5. Endoo Pendoo Ny tos 6403 4'86 4:53 ; n'sg ! 325
6. AnchuManchu . '3 Lol a897 | sz go0s 1 848, 207
7oMali .. o ot og| 3875| 1090 T299| 755 e
8. Zinjroo . . ?8‘51 Loz 59'55 128 34 10_74‘ . SZ
9 Kw;iyag . oy | 28] 6678 ( 581 6'32) 1004 g 9
t0. Ghitolas ., -, 96% Dok | At ‘o8 1 2350 450 8 g: : 99
11. Doda Flower ~ . 103, /o1 8246 1.5 rss 1o, 353
13. 1heck Root } 2‘3;,; 100 7618 | 6'So 340 | 850 | 33
13. Bid Roott . ., 4 ; I S "‘“w
- e ) T ;
L i i , .
. . 663 + 65 ' 26 19 | 335 ‘
Barley Meal ». . 155 | ¥ ; &6 | w1 73 | 406 *
Oatmeal . - 601 TU 4 ogzw ez 4} 173 4 359
Rie -, % ol vzl o | g | 10 | 114 { K
Wheatmeal . - 138 : S |
. ; | .
- P J el ified root).
) # \Vith husk removed. t Sample 1'A (pur E 32
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The above table shows that these famiue 10ous may be arranged in
three groups (1) those with proteid more or less in a proportion
similar to that in ordinary cereal foods ; (2) those with more proteid
than ordinary cereal food ; and ( 3) those with less proteid than ordi-
nary cereal food,

1. The first group contains :—

(i) The seeds of the various species of Panicum. These closely
resemble in composition such a cultivated aereal as barley bmt differ
from it in containing less solube carbohydrates and more fats, fibre,
and ash, .

Professor Church writes of the Panicum colonum under dif-
ferent names fromcthose reported’ to us by Me, Garda and
Mr. Barucha. The names he usgd are Skama Millet, Oplismenus
colonus (Kunth), Slla’lg. Sarwaf and. Shamak. From his d§-
scription and from his using the name ‘of ' Panicum colonum we
have no doubt but that whyt hg writts about is the same as the
Sane submitted to us. He says :—* This millet, sometimes called
* Wild Rice * or * Jungle Rice,’is a poor food # it is used, however, in
some places where it grows freely (e.¢. & Champaran) by a consi-
derable number of labourers ag a usoval article of diet. It is

"1’2‘; good fodder-grass.” He gives the following analysis of the
seeds :— ,
L ]

Water .

4 L]

- . . . . t2°0

Albl{minoids (Proteids) | . . . ‘9'6

. Starch e . e v . 743

Oil . . R . . 6
Fibre .. & . . . H . o s *

Ach . . . . 3

His specimen gave a smaller percentage than ours of proteids,
fats, fibre, and ash and a greajer amount of carbohydrates. Since these
last are calculated by difference the discrepancy between our figuresis
obviously the result of the higher perccntage cf the other substances
in our specimen.  Our specimens were analysed as received by us
andhe high fibre and ash resylts are probably due to the persistence
of the husk and to a certain admixture with earth due o the*mode of
collectinn, : . .

(i) The seeds of Eleusine z&yptiaca,.of which two specimens
were received, that from Mp, Garda being labelled Anchu Manchy,
and that from Mr. Barucha as 37,45 or Manchi. The Muer contained
2 manifest admixture with earth which it was impossibleo Scparate
and which accounts for the very Krgeash. An attempt was made to

separate this by blowing, but the ash ¥as only reduced from 3695
per cent. to 21°04 per cent, .

F. 32,
¢ 410 )
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In these four foods the proteids vary from 84 in M.alx' to1 4_-612 in
Doda flower. They bave from 78 to 7°6 per cent. of oil. Gh:l'o ahls
he poorest in fat, baving only 78 per cent., while Doda flower is the
t'ehp; with 76 per cent. Soluble carbohydrates are found to be in
:‘acry‘;ng amount ; Ghicola is the richest with 66:78 per cent.; Mals,
the poorest, with only 3897 per cent. . ; -
The small proportion of carbohydrates in these foo. s results |
their having an energy-value smaller than that of the .(\rdlnary ceres.s.
rda's specimens of Anchu Mapchu apd Kodri alone have an
e o lue larger than that of barley meal, which has the smallest
e“ergy-mlue of those ordinary cereals included in the table. Other
energy-‘;adiﬁerence between fhese eight foods and,the average cereal
P hey as a class généralTy contain more fibre, and a large
g yf ash, from 448 t0c36°95 per cent., while the cereals
Percemage' ° ®.-6 per cent. 'This i3 to be explajned by the great
h“e' ffOﬂ; :thosandp:nd' earth particles with many of the grains due
?: ltlhuext ::rechod in which they are col!ec;edl; o . -
The second group, characte.l'lse y being richer in protei
lhanz the ordinary cereals, coains (W0 examples: the seeds of

Indigofera glandulesa, Zinjroo and the seeds of Coix Lachryma-

S 25 will be seen in the table, has no
Jobi, Im.ra.%a. ;I‘ };:nftor:;;r;oz::id, ah amount three times larger than
fess thamd i3n thl)eeaveraée cereald, To determifie how much of the
tl}at foun in the form of extractives and how much in proteids,
mT OB N Ziniros were repeatedly extracted with alcohol, but
g'27 'grng- er ce.nf. of nitrogen was thus dissolved, only 1'1 per ceiit.
onl{l owl7\ol;l)e so that practically "all the nitrogen i§ in the 'fomf ?f
of the ds Ir,1 containing this large proportion of proteid, Zinjroo is in
protet s'.('on more like one of the pulses, as peas or lentils, than like
:oc[:ll')e(;sll l In addition to being exceptionally rich in proteid, Zinjroo

contains a fair amou
hydrates.

¢

i np der the following names :—
h writes of Zinfroo un n :

P'rOﬂ:'sg:; c,l:aunrflulosa, Indigofera frumentacea, Vekhgariyo,
Ind;ga’o eG ga}u’lza Malmandi, ‘Baragadam, Barapatalu, and
Barbed, 3D y < The seeds of this species of lndlgofera

i . tates i Ci ofer
;::::l”;"::speumbl:l?nsaali(:nemary value those of Indigofera cordifclia

inifoli i ior in this respect
i lia, but are slightly superior in t S
?:‘1 :i l:i:;ggfﬁg?dllgzz;)a’!o the forper though inferior to the latter.

All three kinds, it will be seen, (are 8mongst th? most nitrogenous

';ﬂu"c;nnot be polien : for to collect a tola’s-weight ol it would take a week,—Ep,
F. 32.
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%.F.W“- of all seeds, even amongst the pulses, being cxcellc 1 only by the
POSI- . A . h
TION. lupine.” He gives the following analysis :—

Besults

Amalysis. Water . . \ . . . . 82
Albuminoids . . . . . » 319
C;rbohydrates . . . . . . . 467
Oll . . . . . . . . . 2
Fibre . . . . . . . . 78
Ash . . . . . . . . 32

This analysis corresponds closely with ours, except in that we

find the proteid value somewhat higher, and the carbohydrate value

- correspondingly less. With his remark as to the proteid value being

. exceptional we concur, not knowing any other vegetable food that has

s0 large an amount Of proteid in its composition. As already stated

. we ascertain that only a trivicl amoint of the nitrogen was in the
form of extractivet whicli could be dissolve.d in alcohol.

. Kasaiya—Our analyses a3 well as'those of Dr. Church show that

« thicis a fopd specially rich in préteids and fats. When separated

from its very har§ husk it shonld form a feod of great value, especi-

 ally-as its energy-value is the highest of all the foods studied.

Professor Church writing of this Yood says:—* Throughout

. Assam and in the eastern frontier lands of India, thiz coarse cereal

. constitutes an important food of the hill tribes, replacing to some

- extent the millet of MNorthern and Southern Tndia. . . . The

‘ | grains of wild kinds are exceedjngly .hard and are used as beads,

~ those of tbe cultivated variety are mych softer and more easily husked.
He gives the following analyses of two varietics ;=

. Wa!er~ I . . . °. . . 132 148 .
. sﬁi:;z:mmds . . . . . . 18:7 166
1 o . . . oIt 523 6:;
: Fibre . . . . . . . 5 o9
‘ Ash . . . . . . N L &

-3 The third group characterised by being poor in proteid con-
| tains two members, Theck Roos and Bid Koot. They both contain

' much less proteid than any of the other focds included in the table

« »

they both dhave only a small amount of fat, and Doth Fave a large
amoent of soluble carbohydrate, They both more nearly resemble
in composition dessicated potato or othar dried bulbs than they do

. cereals. .
B M ‘
" Ch’n’r.ud&.“ . C.— Special Characteristics of certain of these Koods. ‘
lsles: . Inthe reports of Mr, Barufha and Mr. Garda certain special
. | characteristics of some of these food? are noted, many of them having
. distinct pharmacologioal actions. The principle of these are noted.
P, 32
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The grains of the different species‘of quilgum, as well as Doda
flower all appear to be free of any toxic action. .

While according to Mr. Barucha the seeds of Eleusine ®gyp-
tiaca, Mals are harmless, and amongst the most valued of the grains,
Mr. Barda reports of the same plant as Anchu Manchu that the tast.e
is not good, that it is so bad that even after grinding and baking it is
dificult to masticate, that itis constipating and produces flatulence, and

.that its use is sometimes followed by suppression of urine. Such a

description is suggestive of distinct toxic action..

Zinjroo.—Mr. Barucha reports that 'alone it cannot be used for
making bread, that it is reported by the Bhils to be * htating ” and.that
it “staffs the belly without relish.” These Lroperties may be ascribed
to its composition. In Zinjroo catbohydrates are to proteid as 1 to 1,

while in oatmeal they are as 4 tot, and in wheatmeal nearly as 6 to 1.

Theck Root.—Mr. Gapda reports that < Zhee: Root has its bad
effects as it is too costive and to0 cold.” These two ill-effects can

both be explained by reference t0 fts composition. The cgstive agton.

may be due toits apparently containiiig very little indigestible matter,
the small amount of proteid and the small amount of fibre warsant-
ing that opinion. Its being reported to be ““t00 cold ” may be as-
cribed to its small proteid value, for the deficiency of proteid would

almost certainly lead to a’ poor condition of the general nutrition,

and that would in popular lanzuage be described as being « too cold.”

Bid Reor.—Mr, Garda reports that some natives habitually livg on
it for about six months of the eyear ﬁ'ﬂd thriye on it, _while those
natives who used it for a first ime during the recent famine s.uﬁered
a good deal, getting swollen feet and handg and even ultimately

'dying of the evil effects. Mr Garda attributes this difference to the

more skilful preparation in thghands of tl'xe‘habitual Bid eater. The
root when found is covered by hairs, and it is to them that Mr. Garda
attributes the toxic actions. Another explanation is suggested by a
study of its composition, and that is, that the ill-effects are due to
chronic proteid starvation. Bid _COUW“_S a very small quantity of
proteid, and, were a man rcsu'lct.cd to its use, it is probable that the
want of ap efficient supply of proteld. would ré:‘sult ina gcncrgl lower-
ing of nutrition. The absence of evil effects in habitua! Bid ,eaters
will be referred to later. -

Ghitola—Mr, Garda reports that the use of these seeds as a
food is limited to one seer per di¢m as more “ produces cold and
cough.” This " description by Mr. Garda is suggestive that Ghilola
has a distinct toxic action which encrally. reser.nbles that ‘Cf the
iodides. To what this is duc,w® ve not mve§t1gated.. Itis n(m?-
worthy becanse this toxic action prevents Ghitola being used in
sufficient quantity to supply a full day s ratiod.
' ’ F. 32.
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. the size of the individuyl,

{ hard, and they are livi

'120 158, in weight, and that the, allowance of rice

'F“I ulll'ﬂ Papers relating to
.‘l‘ (5)—Tue VaLur or ™k DaiLy Ratiox or soue or tar Foobs,
vation Mr. Garda and Mr, Barucha state how much of .ertain of these

foods is required by & man per diem, and on their statements we con-
struct the tables which are given below. We cannat hold ourselves
responsible for the accuracy of those observers as 1o the daily ration,
and we think it right to point out that .there are considerable differ-

ences between their estimations. For instance, both observers write

regarding Samo; the one assesses the daily ration at 1}-3 ibs.
(1,023-1,363 grammes), the other at 1{-2 seers (700-933 grammes).
Frrther, Mr, Bagucha's estimates are all higher than Mr, Garda's.
Mr, Barucha expresses quantity in pounds, Mr, Garda in seers.
We might have ascried this discrepancy to our having mistaken the
value of the seer referred to, had we notwofficial information that the
seer under question was the weight of 40'rupees, which is 1 Ib. 3 oz,
Troy, or 466'5 grammes, or rather more than 1 Ib. Avoirdupois,
Another and even greater difficulty in discussing the results
shuwn in the tables,is to formulate a standard for comparison. Such
a standard should be based on what is known to be the food require-
ment of the particular class of people und.r consideration. A know-
ledg‘e of European and American dietaries, howcver, is of some
service in this respect. We know that the labourer in Euarope or
America, doing moderate work, requires a diet containing about 118
grammes pf px.'oteid, and yielding 3,500 Calories of energy, to pro-
perly nourish him.  We know it a food requirement vazies with
with work, and, to some extent, with clima-
Now the Bhils are smaller than the average
‘n famine time they ace presumably not working

tic surroundings.
Earopean laboprer ;

ving ina warmer climate, hence it is safe to
assume that their standard of requireraent is less than that of the
European labourer. Taking (he average Bhil man at 20 per cent.
lighter than the European, 130 persus ¥45 lbs., the energy-value of
his standard' diet will be 30 per cent. less than 3,500 Calories, ..,
2,800 Calories. Assnming that his work is essentially light, the
study of American diets shows that a further 20 per cent, may be
deducted, further reducing the standard to 2,240 Cale= ...,

If 131e pl’uteid. in the diet is to bear the same relation to the
energy value as it does in the Earqpean labourer's diet we conclude
that the Bhil’s daily requirement of proteid is 77 grammes. The
following information given us by a tea planter ir, Ceylon throws
light upon the question. He guates that the coolies average about

on which they live
1 kilo a day. Accord-
le of this, but exchange
g ingredients. OQpe kilo of rice

is 64 Ibs. a month, fe., 29 kilos, or, rowghly,
ing to our informant they do not eat the who
some for Chilis and other flavourin

F. 3a. ‘
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_the mixture kept at a temperaure

. agitation. After these digestions
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ir ‘ mmes, fat 3 ‘grammes, carbohydrate
S s, ;m:: egocgl; Calories of energy. Upon this the
790 8% g ble of daln;; very hard work day after day such as
cotlies .?::;?u of 6o 1o for 30 miles a day.

But the digestibility of the food is a factor which smust be taken
it o ':lemﬁon in fixing a standard of requirement. Hence the
e cfontmthat these foods are purely vegetable necessitates . that !:he
s ‘cf rev should be in excess of that required in a mixed diet.
apply o er;e gods vary io their digestibility, even when cooked in |
But vegetah < nd in deciding on the value of these famine foods as’
the ::;; i it was necessary 10 Gompare their availability with
ot : enerl;g‘;o“ cereal. The cereal selectd was wheat, and

mfhi:?‘rl;e:eoi the more im?““f‘a‘t doods were compared Samo,

Zinfboo and Batterioo. Jigentibility was ;s follows : § grammes
The methwfﬂ:f;i?:ndﬁm. were taken and boiled for
of the food, ﬁ".eh’ 0 c.c. of water; allgwed to cooland thén 10 ck.
30 minutes Wi 3 d o.',‘.pe, cent. hydrochloric acid were added and
of liquor pepticus an of 38° centigrade for four hours.
de atkaline by the addition of carbonate
3-diastase added, and then again kept

o centigrade for 3 hours, . During the course
at & "m.per:;‘:;;;{“ﬁ ,,:,: nb;;? mechax}ical means, kept in constant
of digestion the umdigested proteidin the insolu-
etmining the nitrogen by Kjeldah!’s

. ) ] by det ;
ble ’wdued‘;::mesi?:‘}];:t:l(i‘zezlqd proteid Was estimated by difference.
?:‘3‘02; ;a:ted carbohydrate was estimated froms the amount of

3 . of
ist in the fluate. For comparison we applied
gl:u:: s;::;:;ds :g :tf;ittq;:alf Thé results are shewn in Table 2.
the

Tasrz 2.~—Relative Digestid

After this, the mixture was mat
of sodiam and § grammes of

ility of Wheas, Samo, Batterioo and

A

Zinjroo.
m CARBOHYDRATE, =
e | Pt | D, | ¥t | Dipeted

’ R
-Whoat RO B 8 | gve s
Simo  +  ve o of 1068 33 52 s:
Batterioo . . . 11'g0 ¢ 4 4789 38
Zinjroo « - gid |, 8 2
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‘ nt foods the amount which has by experiencerbeen found necessary
. The close corres; ondence in the results with the two very similar is considerably above our standard.
| grains, Same and Batterios, vouches for the accuracy of this method In tables 3 and 4 we show the food values of the daily rations of 1
i for comparative purposes. _ these foods. From them we excltide those foods the use of which is
| Taking the percentage of proteids and carbohydrates in these sub- = restricted by toxic action. .
{ stances, and the amount digested in these experiments, it appears . )
| that the availability of (ke proteids and ocarbohydrates after such a TasLe 3.~ Showing Food Value of Daily Rations of non-toxic Foods.
unifort digestion may be represented as follows :— Lbs. or | Gram- ! ‘ N B
* , . Proteid | Carbo- l
Available proteids and carbohydrates in 100 pasts of— Seed. Authorlty. + Seers mes. roted. | Fat ppdrate, ‘C'l“"i“‘
. s i e R — —
< Wh ¢ Pl:e’d‘. Larbob‘ydnu-. Samo . i Garda . . ,*’ft" . 700 . 744 364 3581 : 2,!67
€8 . . . R . . 'S 31’9 i : " ; i :
i S¢mo . R . ¢, . . . 3.5 '3.3 prs . . " . . 2 . A 933 i 99'6 ’ 485 f 477°3 “ 2,803
. Batterioo N Y ) 144 w o+ ¢ mean b ) 8"‘;' AR 4!7'7' 2,453
' .. " . B 5 i
i Zinjroo . ., f.¢ . . 299 10'g w . . Barucha -. zi7bs. J 1O ogt 53 522'8'! 3,086
: The relative available energy may be calculated from the above w e ” C 3wy W63 s | 799 6973 ‘ a6
N :t:t‘ale 80 fxar as proteids and cagbphydrites are concerned. . . . w mean ' 3w P87 1ay3” 620 { 611 | asor
Wheat. © . . ¢, . ., . . . 166 Podrs . .| #wl ho ! 1073 4700 4301 ’ 2,640
Samo . ... . e e 6 T ? . c 3wl B3 gl eay | 5739, ssm .
Bl.u.‘.cnoo . . . . . . . « 77 ' " 4 . mean 24 . ’ 1,187 ‘f 1353 | 5481 sozo| 3,080
Zinjroo . . . e . . . . 167 . ! ! Y ’
’ y Batterioo .| Garda . apseers’ M6 138 | g0 | 5wy | 328
Asa source of 1vailable energy Ifr.om these cons.tituema Zinjroo Doda Flowers . O 700 | 1023 53.,‘ 876 | 3,004
may be considered equal to wheat, while the two grains of Panicum - ; SRS LI I
are of lgss than half the value® | ' Theek Root . cHes SO a4ty SR 4
* The lowness of the available energy of Samo is supported by the oo e m LB oeen 933 aval sy 203 3200
o statement of Mr, Barucha that 2} to 31bs. of Samo, with a theoretical Woe . e mean id . 86 s 47] 6233 2,30
energy value of 35086 to 4,116 (mean 3.601) Calories is required by le yiv, | 700 . ) . .
\ar. . ! 1 . ; .« . omale 1%, 0 700 288 5 2,385
\c men ‘who can subsist on 1}10 2 \Qs. of maize, yielding from 2,367 to Bid Root ma e; ; ] | 70 33'3 \ ‘
v 3290 (mean 2,878) Calories. ¢ R N I 033 3841 o3| 707 8158
t Another factor affecting the availability of such food is that exces- w . » mean 13 , 816 56| 81| 6221, 2
’live use of A sing_le cereal seems to lower ?u digestibility. One of ' temale o n 0 55 2p0] 58] aero | nors
\ns, when investigating the feeding of prisoners in Scottish frisons, " 700 : | guss |
: . . b 38| 70| 5833 4,385
| found that, when oattnea] was used in moderate amount it was readily “ " " o i N
Jdigested but when moderation was exceeded the digestibility was w e+l w memainni ., 631 26'4‘ 644887 3179
greatly reduced. (See Dunlop on Prison Die--ier, Laboratory Kasaiya ' Barucha . 1jlbs. * 681 1380 | gro | go52 P 2574
Reports of the Royal College of Physicians, Edinburgh, Volume . 166 . . .
' , ' . QGard . 2jseers N 1387 1 486 | $43'3 . 3,246
V111, 1900, also as Puliamcx:}ary Report, C 9,514, 1849.) ' Bjj'ip‘:’»'é'i o 2 » “f} D R B
In taking 7.7 grammes of proteid and 3.240 Calorics of energy as T In the above tables the difference betwean daily requirement as
probably about the minimum requisite for the famine diet of Bhi's, we estimated by Mr, Barucha and as gestimated by Mr. Garda is very
intend to imply that such a diet is the smallest which will theorctically evident. The average of Mr. Brruohia’s estimates of all of these is
keep a man under the particglar circumstinces and doing exsentially worth 131 grammes of proteid and 3,340 Calories of energy,ct};at of
alories.

"'. G.."d"' 787, grammes of pfoteid and ’,568

light labour in proper nutrition. ‘But in taking the standard we do
not allow for the probable indigestibility of these foods used by . - F. 32
themselves, and we are not surprised to find, that of many "of these mg’) S §

PRSI S ) -&"r'.:‘ﬁ

)
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v
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: easily digested as other cereals, it seems that the medn daily ration as -

Mr. Garda’'s estimates being the more comprehensive are taken
first. We consider them seriatim. )

1. Samo.—Average ration 816 grammes, Proteid 871, Fat 42's,
Carbobydrate 417'7, Calories 2,332, The value of the daily ration
of this food very tlosely corresponds with what, on hypothetical
grounds, we have stated as a probable standard. Were Samo as

' estimated by Mr. Garda, viz., 1} seers or 816 grammes, might be
- sufficient to keep a small man doing essentially light work in proper
" putrition. The cnergy value of the ration is somewhat above that of
" the standard but the consideration of the relatively small availability
~ of Samo renders it probable that the ration of Samo is to be regarded
" rather as just sufficient to mainwir "|ife than to support even light

labour. " . . )

3. Batterico.—Ration 1,166 gram;nes. Proteid 138'7, Fat 42°0,
Cc-hohydrate 558'4, Calories 3,243. The value of this ration of this
food is very considesably larger than both our standard and the value
of the Samo ration. Why this should be s0is not evident from
chemical analysis. A 2}-seer ration of this food hasa food value

. of about 33 per cent. more than that of the daily ration of Samo.

e e o e - e ———— e

The bulk of the diet is 30 great that ifi all probability the full ration
of 2} seers, 1,166 grarimes could not be used.

3. Endoo Pendoo.—Average ration 1,166 grammes, Proteid 1387,
Fat 486, Carbohydrate 543-3, *Calories 3.241. Inall particulars
this closely resembles the ration of Batferioo.

4. Theck Root—Ration 816 grammes, Proteid 18c, Fat 47,
Carbohydrate 623, Calories 2,880. Mr.-Garda assumes the dailw
ration asthe same as for Samo, namely, 1} to 2 seers. Chemical
analysis, however, shows that jt compares unfavourably with Samo
because it contains only a very small percentage of proteid. The
proteid value of Mr. Garda's daily ration is 80 per cent. less than
our standard of 77 grammes and it cannot be considered as a satis-
factory food when taken alone. A note in Mr. Garda's statement
regarding this food shows that it is not found very satisfactory, for,
he says, that, it is found *to0 cold for the constitutinn .. From the
compasition of Zhect, we conclude that it is ill-adapted for use asa
single food, because were the fation increased tothe full eating
powers of a man, even then the proteid allowance would be 50 smal!
as .0 be decidedly insufficient, Zheck, however, is a food possessed
of large energy value, and if ygsed in combination with.some proteid
rich food, as, for instance, one gf the pulses, or Zinjroo, or Kasarya
_tis an excellent basis for a diet. ¢ '

s. Bid Root—Ration 816 grammes, Proteid 356, Fat 81
Carbohydrate 632'1, Calories 3,771, This food l’e!emble; Theck il;

v F '}L,ﬂ-‘;‘p * »

e . 4[8)
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having a small proteid value and a large ~nergy value, it, however,
differs from Kheck in that its proteid value is not so extremely small.
We had no hesitation in asserting that the proteid value of Theck root
was 8o small as 1o prevent its use as an efficient single food. In Bz:d
the proteid ration is 30 per cent..belo\v the standard, so that it too is
unsuitable as a single food, but like Theck it combined with a proteid
rich food it would make an excellent basis of a diet.

There are two interesting points regarding the daily ration of Bid
mentioned in Mr. Garda’s report, the one a comparison of the male and
female requirements, the other the fact of the existgnce of persona w.ho
annually live on this food for 2 great part of the year, The proportion
which the food requirement ofa woman bear” to that of a man Is 2
matter which has been carefully studied by Dr. Atwater of the Unitgd

< States Board of Agriculture, and he has assessed it as 8 to 10, or,
other words, that a proper ration for a woman is four-fifths of that of a
man. Now it is certainly of interest to note that Mr, Galjda had from
quite independent observation assessed these, rations® in fhé sane
proportion, or at alt events in as nearly the same proportion as his
weights permit of, for he, rightly does not commit hxmself to sm‘all
fractions of the seer. This observation is of special .value in enabling
us to place confidence in N'r: Gardas other observations. .

The other special point mentioned was the existence of kabitual
Bideaters. Mr. Garda’'s slatement .(wae page 9) appears to indicate
that the use of Brd by these people is often combing.d with the use
of other foods, e.g., chitola, wheat, barley, f""” of which have greater
proteid values. However, Mr. Garda certainly Vindicatgs that Bid can
be, and is, used as a single food for long periods without apparent
harm. If this is so, it is a matier of scxer_mﬁc importance, as it .gffords
a good ebservation of Fow samall the daily allowance of proteid can
be reduced without causing much, ‘fa_n)’, h_arm, and if prope'rly.cor.ro-
borated it would be accepted by P_hys‘?l(’g’ﬁts as a valuable indication |.
of the requisite minium daily proteid allowance for _hea.lth.

6. Doda Flower.—Ration 700 grammes, Proteid 102‘3,.Fat 532,
Carbohydrate  287°6, Calories * 2»5194- Ot 'thg.: non-toxic .foods
Mr. Garda selects this as teing cﬂpﬂ? e of nournshnpgiman ?roperly.,
with the smallest Tation. Factors “{thh may explain tids special value

lower as a food are therhigh percentages of proteill and fat
of .DM.‘I F otw ins. The actual proteid value of the ration is in excess
w[hlc:r“ }f?noihét‘ical standard, while its energy-value appr oximates to
:)hatostand)afd,' being only 7 per cent. below. That Mr. Garda is ableto

repost that so small a ration €&0 properly nourish a man, and that we

find that that small ration Yef¥ wnearly satisfies our hypothetical

standards, are sufficient to W
excellent food.

rrant the opinion that Doda Flower is an
* .

F. 32,
) |
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Three of Mr. Barugha's daily rations are included in Tablgs 3
and 4, these are the rations of Samo and Podruand Yasaiya. His
estimations are higher than those of Mr. Garda. In writing of Samo
he estimates the daily Tation as fully 40 per cent. higher than
Mr. Garda does, and his estimate shows a diet of about so per cent.
higher than our standard. Similarly with Podr, his daily ration is
found to have a food value much in excess of the average of Mr.Garda’s »
estimatesand much in excess of our standards. We do not pretend to
be able to explain this discrepancy, batit is possible that Me. Barucha
has made his estimate of the amount of thess foods the people
will eat if they calt get them, while Mr.Bardain most cases has
estimated the amount they are avle tu subsist on during a period of
famine. . ‘

In the case of Kasafya his estimate is rot so high and approaches
| more to our standard. From the proport.on of the various constituents
it appears to us essentially a valuable food, and the fact that it must
be Cumpletely freed from the hard Rusk before it is used, probably
renders it easily digestible and latyely available.

TasLy 4—Showing Food Value of Daily Rations of ceriain Foods the
' use of which appears to be limited by _x’lm'r foxic propertres.

‘i 1 RatiON. ‘ i )
Pood. | Authodty. ~ 77 ! Proteid. | Fat,! Casbo  Calon
l Seers.  Qrms. | | hyd-age, | ries:
PRI it Dy ot S v
hitela . . rda s 1508w 466 | . 433 36 ‘ 1n ' 11496

Anchu Maoehu ', o1 . t 7 oo “ | i
u - ; jseen 700»6“__“90' ‘\ 146 } “s2 ;2'3‘2

Y. Ghitola.—The ration, as limited by the toxic action of th { od.
is too small for proper nutrition, Both the proteid and ener '-e ; ?Od’
are less than our standard, and less than those of thc:'r:uiomgz:f"a o
toxic foods such as Samo and Doda Flower. Consequenmtly Gi ol
as a food, is of more limited value than others includeyd i llal..z,
opor. . in this
8. Anchu Manchu—~From chemica! analysis it wouiq g
the ratiop of this food it ample, The apparc'nz foodouv.lgl: Ppear that
that of our standard and that of other foods. Tis possible 1c Sxceeds
may make it an undesirable food but inthe light of what Moxl
says cf it under the name of AMals, in all probability 1h:g
moment. ' '

g. Zinjroo—As thisis seldom, i€ ever, eaten alone
;| saryto report on it as a single food. It\should, hower
B “luable addition to some of the other f0ods in which ¢

Ceﬂects
r. Barucha
i.’ of little

ern fOtm a mo‘t

he Ptoteids are
{40}
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small in amount and mot readily digestible, since we find that its
proteids are as fpily digested as those of wheat.

10. Kodri.—The food value of Kodii still remains for considera-
tion. Our reason for excluding it from tables 3 and 4, is that neither
of the reporteis, Mr. Garda nor Mr. Barucha, have stated its daily
ration. This being so, all we can do i3 to state what, in our opinion,

hould be the minimam allowance.

It dificrs from the other foods submitted in not being a single
grain, but a preparation that can be made from other grains Mali
and Z:’nj}co excepted. The sampie submitted was made from Samo,
and was, in fact, Semo without part of the husk, Thz resuit of this
manufacture is to increase both thz proteid and energy values, and
con-equently an efficient diet can be got from a smaller ration of
Kodri than from Samo. Calcoltion shows that a diet of 670 gram-
mes (about 1}1bs. or rather.less than 1§ see:s) wi'l yield g4 gram-
mes of proteid and 2,423 calories of energy. and thus be fully equiva-
lent to a daily ration of 816 grammes of Samo. . R

O

(6)—GexesaL CONCLUSIONS.
.

1. Meany of these food-stuffs appear to be well adapted for human
food, and of these Sams, Batlerivs, Doda Flower, Kasaiya, Podru,
and Kodri appear to be the best. :

2. Ghitola, Anchu Manchu, and Zinjroo have a more limited
use as LOXIC properties have been ascribed to them.

3. Bid and Theck reot, from their povert, in proteid, are not
well adapted for use as single foods.

4. A duily ration of 1 !b. 13 02 Avoirdupois, or 1} seers or 816
grammes of the more nutritious foods. should theoretically be sufi-
cient to maintain a small man sfabout 120 Ibs, weight, doing light
work and living in a warm climate.

5. The daily rztion may be reduced t0 1 1b, g ozs. or 1} seers or
700 grammes when Doda Flower, Kodri, ot Kasaiya are the foods

used.
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_Analyses of Indian pot-herbs of the Natural Orders Amar- | .
antaces, Chenopodiacee and Polygonacea. !

By David Hooper, F.IC, F.C8,

The present Ledger deals with esculsnt plants, either cultivated
or wild, belonging to the Natural Orders of the Amaranth (AMARAN-
tacexz), the Goosefoots (Curxcropiacez), and the Knotweeds
(POLYGONACEE). s ‘

About twenty-eight piants have been submitted to chemical |
examination and their analyses are tabulated at the end of the
anticle. It mill be noticed that pot-serbs of the-best qu:ality contain |
large proportions of nitrogenous material, a high percentage of
ash and phosphoric acid, and 8 low amount of crude fibre, The
figures for silica include sand, and when they are high, they usually
indicate the presence of ;nechanically attached soil, as it was im-
possible in some cases to remove this before analysis, The figures
returned as fat refer to the ether extiact of the plants and include
chlorophyll, wax and sometimgs resin. The carbohydrates include
starch, sugar, and; in the case of Polygonums. a considerable
amount of tannin. The 4lbuminoi-l matter or crude protein is cal-
culated from the amount of nitrogen obtained by the Kjeldhal methed
of determination. . , :

Since spinach tnd other green plants are as a rule cooked
before they are eaten, an cxperiment Was made with samples of the
green and red sd} of the Calcuua markel to ascertain the change in
the composition produced by boiling- On referring to the table of
analyses it will be seen that weight for weight the dried matter of
the boiled vegetable is equally, if DOt more, nutritious than the cried
matter of the ancooked vegetable. The albuminoids are very similar
and the phosphoric acid is only _ slightly reduced in amognt. It
would seem that the sugar of the soluble carbohydrates and & certain
amount of saline maiter are removed by the operations of boiling
and straining, and the balance of the albuminoids is maintained by
the major portion coagulaling and remaining behind with the other ;
insoluble constituents. )

In arranging these green tuffs” according to their composition it

will be noticed that they fall under three heads.

F. 32.
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The first includes the more useful pot-terbs with over 20 per cent.

. of crude protein, over 1 per cent. of phosphoric acid and a low yield
. of fibre. These are— £

Spinacia oleracea.

Amarantus (all species but spinosus).
Basella ‘alba. d )

Chenopodium album.

The second class includes those plants yielding in a dried state
from 15 o 20 per cent. of crude protein, less than 1 per cent. of
phosphoric acid, and a fibrte content of usually over 15 per cent.

They are—
Alternanthera sesgi]i.s,

Beta vulgaris. e ©
Atriplex sp. " .
Digera arvensis, oo

- Polygonum sp. . f

The third class consists of &o;rser famive foods with less than

15 per cent. of crude protein and 2 large amount of fibre or mineral
matter, such as—

Calligonum, Celosia, Haloxylop and Suzda.

To this class belong th, Salt-worts, <n order of lants sTowing
arid regions and affording the only available fodder For :::ﬁ:m:gu::
cold season. Many of the Salt.worts are also 5o rich in alkaline salts
that they are burnt in certajp districts of the Panjib and the ash con-
atitu.tes barilla or :'cxjj,-_malz.-_ Several of these plants are used as
famine fooc'l as it is found that the operation of bdiling removes a‘
large quantity of the saline matter apd leaves a  palatable and

orted to b et i . .
districts. ¥ poorer inhabitants of the

In recording the results of the analyses it should be noticed that

the percentage of water iy that found in the fresh plant, while the

figures for all the other constituents are those calculated on the

absolutely dried and powdered vegetable. The results are thus more

readily comjarable than by ghowing the composition on the fresh o

P‘mg ;Ined plants C°fitﬁining a vasiable amount of water. '
elore commenting on the plants in the followiny p;

is necessary to staie that the prcs}cnt ia an instalment 2( ilﬁf::::,t

enquiry into famine foods now being undertaken by ih
Economic Products to the Government of India, y ihe Reporter on

(
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Arua javanica, Just.
Arua lanata, flss.

. . i, gari . - flo wars
—_ NG.; Bhwi, RAj.; Buby jari, Sixo; Bui kallan_{ \
Vern. c“y‘,’ddsnin ,:"“,), 'Ps.; Kul-ke-jar, khu!, Dux,; Aemei, spirke,
:uu'. 1 raNs-18DUS ; Kapur-maihura, Man,; Sirrw-Pulay-vayr,
Tan. ; FPinde-conda, Pindi-cheiter, TeL.; Astmabayda, SANS.
.

y are small weeds common everywhere in the plains,
Theee o000 feet in altitude. The leafy shoots of the young

ascending (o 3, and the whole plant is occasionally resorted

plants are used i CUrTy,
to as a famine food.

ilis, X. Br.
Altevrz:n—fg:l:r::: gj’mudi sag, _rhiai saranch, phol mra.m:hi, muti or
bl wmoti sag, gathni of gTé sag, BuNG.; Madanagan'i, pounaganti,
Tst.; Pooranghen

nu-wanna, S:NGH. - )
Throughout hotter India and Ceylon, in damp places. .

This plant has been sent as a fawmine food from several dis-
is

largely eaten afier being
. here the leaves aré iargey ea :
lm:dd ﬁel(‘;g:;{o: the leaves are consumed as a3 vegetable specially
(o .

by mothers with the object of increasing the flow of milk.

sy Sira, TAM.; Houogone soppu, KAN, ; Mokw-

m indicum, Mog. ..
Ao vt s egeale.  Fyarwhovisicd

Bombay in 1694, called it ** Samphire.

Amarantus gangeticus, Lis.

X VACH. »
INDIAN SeiN . Dmgomd"‘w’dg’ ringa or konkarung-sdg (Red
Vern.—Ldl-sdg, .\'ajtfa o wotay-sig (Green vanety), Benc.; Ranga sak,
vatiety)ed ; : ey, SANTAL 3 Lal-sag, chulas, U. PRoV. ; Lalru,
Ass.s Are B s Bathss, UB.. Math or mathla, gotala
¢kaf¢:. (,}:‘:.;}h, i.ar,a'i- BoMB. ; Koi-thorti-kora, TEL.
mataia,

-herb throughout India and is sold
. . S wd as 3 pol her g
. This Pl:'{': l:r‘;ul?;?l seasons of the year. The red wd green
in the chiel “rc 4 “spinach” by Europeans, a.ad are an excilent
warieties are call

: There is no uniform opinion as
. : Lurope. -
substitate for lh'e ;P“‘:: "’: dgs. J;;\e natives considzr the red to be
to the :::ntj‘ gog :e ; and others consider the grecn to be far superior
n! » - . )

e ed. They are similar in chemical comm position. d

to the red. ¢ acarcity the fruits a1) eaten in Ajmir-Merwara, an
In times of scarcily ed in ‘Bhanpur. In different districts in

even the stems are "CONSUMEL 0y i mot-herb after itis boiled
Bombay it i the custom to parisk F. 32.
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Thef 8;"‘“0 'J‘m_e os gid to be derived from thciﬂdnbu;;:l'ﬁ.;‘; are applied lo‘ the.a)c)re. One rupee is given for 8o donkey loads
name of the plant; it is sometimes called the Mglabar Nights) of 50 pounds *-weight.
IB:“ ;:uln;at;,d in slmost every part of India, especially in Low:
ngal an ssam. ; L .
hedge.tom covered witmiefly a village existsin Bengal where o Celosia cristata, Linn.
succulent and mucilaginons ‘&Voume pot-herh may not be seen. The . Vern—Kokan, pia-murgika, lal-murghka, Whaxp.; Lal-murga (the red
eaves ard stems are made into 3 curry formy, huldi-murga (the yeliow form), BENG.; Garks, BouB.}

“LedgeF, 1904, Ne. 6.
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by all classes. Several doctors _ A ; ..
of the vegetable and comsider it 2:?0?)?::"!::‘50 wholesome natyre ;,S"Zf.I:/};.P:::quf ;Qi':aﬁikgipfaiszfa,’ lﬁ‘:::lfxt? 'PE..":::
country. t greens (".f‘) of the ‘::,a,' TA‘H.; Ena—ﬁ—;ltn-tata&um, kodijuitu-tota-kura,
The juice of the leaves which i , ardli ab, Ter.; Kyet-monk, BurM.
. ch is demul : £
lar application to allay the heat and ;mh?nce:: Nld co?hng.;? & popu- This is cultivated as an omamental plant inthe plains and on the
dyspepsia. The beiled leaves are aiso useg as ‘mmrf‘ arising from Himalayas. It grows in Kashmir at 5,020 fee, elevation.
. ) a poultice. The plant, as well as the allied species C. argentea, Linn,, is-
o grown as & pot-herb and used in times of <carcitv. It has been sent ;
Beta vulgaris, <o, ¢ e . . as a famine food from fJamirpur in the United Provinces, Panch | %
Tz B ) ) - Mahals in Bombay and mom ‘be Madras Presidency, wherethe |
‘v ot R Stotas; Carp, Eng: : Jeaves and young shoots are eate!:ia_s greens. . N <
ern.-hig;“.ﬂmn.; Palak, it palingor palang Ser, Baxa.; Pajgals T:e :;:('i:n :.r;a deinulcent and are considered to be efficacious in *
g . cough and di .
This is the Palang of Assa PN
. A m, which, according to Dy, : »
is & name usually applied to spinache Dr. Aitohigon sa+ 8. A- Grierson, dium album, Liwn.
are very fond of this vegetaly : says the Afghans * Chenopodium &7

le.
’ v Tug Write GoosErooT.
; Vern.—Bathsi-sag, belhwi-sak, chandan-betd, chakai, BexG -HIND, ; Kandrabe
: CalliEOnum Polyzenoides L L1 S . or kat bethu or kania lsthe, SIRK\u; Palang, tirrhye, aghm, aru,
E v - . Jumil, Ass.; Bathua. dathi, jausig, chulai, linak, PB. PLAING; |-
€. —Phog, phok, phy . . . Trr, CHEXAB VALLEY ; £m, Labax; Bethuwa, charai, pau sig,
, hotla, phogalli (Rowcrs) tirmi opor), lhasw, R, T o bvov. ;. Bhafsa arak, SaxtaL; and A sriua sag, HInD,

and S1xp ; Lgly 3 x i .

A s, " e ve. ’mb"r“”-’"w’ and A'QNA:I Pt. in SARTAL "ERGARASS Chafnn‘l. chil, Boms. ; Fhd, Sinn; Chil-

. 8,0w grpwmg shrub of the arig zone of §; d STAM. - babra, AL1-RajpuR, C. L Kkslich-te-bagi, Duk.; Parupu kire
. Rajputana, distributed into Atghanistan snde ad, the Panj4b, and Taw.; Parpu bura, ::: u;m!::u;f, s.‘dm.;d é(uzf,f A:us. The R
English names are Lam , Pigweed and Goosefoot. .

. branches are leafless, g

. Pk fowe n throughout the tropic and temperate Himalaya from

| May by the small froi T8 are succeeded in C

¢ . i mmo
crests of the hills in M, The phog bushes growing on lheundy Kash?nir and Sikkim, ascendil;g. to ;)‘:0010 feet above thepsea.é;nd
General in the plains from the Paniéb to

|

Tl distri
E means of their roots, ergarh district act g4 sand-binder by in Tibet 10 14,000 feet. ! . :
| This plaat io times of Bengal, ‘Vesiern and Southern India  Wild and cultivated.

The soil at the root {, . ,
. ots of Pho” bushes is }!sed in. the Panjdb Dogd ?:r jts grain, which is consideced l?euer thaa buckwheat.

usand and ax hnndred dOﬂk&, ‘MI ' . . 3 . F. 32.% ;

d scarcity aff i ultiv
. the poor inhabitants of Bikanirrmydaot?:ds S\lllenancel t0 numerous of Voigt describes three forms of this plant : («) album proper,
| mens have been sert \r an er pants of Rajpuahia,  Specs £ Bengal ; (3) viride, the Lo/t shak, entirely green;
isah “amooth oo pur, Jodhpur, Bikanir, Kish Pond | chamiam belu, OF BENEX * A5 L o form © with the angles of the
Jaisalmer. The smooth stemg gnd branches, the shengarh, ang and () purpureum, the l 8 form < with dgnh of th
z nng the s;na!l swt;)culent fruits are eaten a4 fc;ode frb’??;;c flowers stem and brancl;‘es 0({{; gne purple colour; leaves an ¢ mealy
! i : : i rhat ish.
A ;fh?;ozl;?zhozasdo?r&m co‘oked with gt ot coaoanur o?p“ cra are "“"‘sct’:;:mzﬁr: u;ea form of this plant from the Panjéb which
and camels. © #hog arereliched 4y 5 folder by zoats o he considers to be equal to C. Quinoa. The leaves are eaten asa
| t-herb in the valley of the Sutlej, but the plant is chiefly cultivated
|
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Ol of chulai mentigped by Baden Powell is not now known, but
| the vegetable of that name is in Lahore referre. to C.&lbum.

It is caltivated as a foed by the Ll tribes on the higher Western
Himalayas, in the Naga Hills and in other parts of India. It grows
in the rains and sometimes attains 3 height of six feet. The wi'd
plant is regularly collected ang eaten a8 & pot-herb. It has been sens
as a famine food from Monghyr, Mirzapur, Dholpur, Alwar Udaipar
Poona and Ahmednagar where hoth the leaves and seeds ;re ea.ten'
It is said not 1o be cultivated in the United Provinces, but the !eave;
' of the wild plant are eaten by the poorer classes.

As will be noticed from the anaivsis, the leaves and small shoots
are exceedingly richiin ineral marter including potash salts and
: phosphoric acid, and the nitrogenous material is fairly high.

{  The seeds ripen in Ocfober and are regularly collected for food
{ from the cultivated plants  The seeds, aléoy of C. ficifolium are
% used in the North-West Himalaya for making a kind of bread.

AN

Chenopodium ambrosioides, /.inn.

{
t
i
i
!

Sweer PiGwEED. Mexican Tea.

!
; Vern. —Herba Santa .l{gria,(ngu“. ; Culen, Cnyy,

This American plant is pow completely dOmcuicatcd )

parts of India, such as Bengal SyHet, the Deccan. and Coix:t; many
- This plant possesses tonic” and antispasmodte pra et e

enjoys the European reputation as a usefui remed, . “"!:‘ '“‘;"“
tions, particularly cMorea, ap4 for pt‘ﬂofal Cﬂf;\phmu 0‘;“ fc-
said to be use: as a substitye for C. anthe"minticum' ‘h t is aa
milder degree the anthelmintjc properties of thay Pant. A aving in a
or tea of the plant is the usual form in which it ig adm;nisu:e:,nfusion

The medicinal use of the hert does not a
- . ) ppeartobe :
' the n.atwes of India. Analysis made of one of the pmnued.by
‘ near.(,alcmta shf)ws that, while it is not so rich in gsh and “g“'"_‘s
. oids as the White Goosefoot, it contains an esscnuial o) of xumm-
* mint-like odorr and a bitter principle. Sbleamnt

Q

Digera arvensis, Fersk,

. Vern.—Luta mahawria, gunjatiya, Wesi, ; Karg ’
HI)NOR; Tartam, ‘“"d'a, fd!ldu]a. lf:’::h‘;)"' sm?-\l..; D“‘
PosnTo; Tandaia, g, wp i Getan, ‘,“j;' -‘.; _Gar-;..,.‘.,'_
hm}r::, hundry, Bomy, ;| Lehuimg, l“"u.,“-' Nnpasg, }.,.)‘.',.'
) Aalinjara, lakwg, llbr.. Iiujr;, lolhap,, R vo (Mna 192, lsme,
B chanchali kura, Tew, 3 w £ovaji, Kax, » KAl ; Cm ‘...

JFos o o | o

T .L(tdgcg,"‘i;;;, No. 6.
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A small herb of the plains of Bengal and Morth-West India, South
Deccan, Koncaa, Mysore and the Carnatic, West Peshawar and the
Salt Range. Distributed on the one side through Burma to Ceylon,
and on the other to Baluchistan, Afghanistan, Arabia and Africa.

The weed is generally used as a pot-herb, The leaves are made
into curries, or the whole plant is boiled with wgter and spiced with
alt and chillies.

The plant as well as the seeds have been sepnt 88 a famine food
from Alwar, Dholpur, Jsipur, Bhartpur, Ajmir-Merwara, Jodhpur,
Udaipur and Bikanir in Rajputana and from Ngsik in Bombay.

It is used as fodder in South Ba)uchistan_ and therefore serves for
beast as well as man in times ot scarcity. B

Haloxylon salicornicum, Bunge.

Vera.—Lana, Ra)., Pe. ; Mether, desi, Juanc., pg.

This shrub, one of the salt‘wof,!’S, is a low, growirg planc ox
Rajputana and the Panjfb. The Lana Tha) is the grear grazing
ground for which the Doab, of the Panj4b is celebrated. Thousands
of camels come from all paris to feed on thig herbage during the
winter months. ‘

As & lamine food the young branches have heen sent from
Jaisalmer and Rajputana. .

This is the ordinary lana plant of the North-West and yields
sodium carbonate. The sample -from Jaisalm'r afforded 14°1 per
cent. of ash, about nalf of which consisted of sodium and potassium
carbonates, : "

Polygonum barbalum, Lina.

Vern.—Beth-uniulas, Besc,; Nawi, PB.; Abalsy;, Tase.; Konda-malic,
siru-gdnneru, TeL.; Velluta model, mukku, MaLAY,

The plant is used as a food in curries in parts of Bengal. Balfour
remarks that cattle eat it greedily.

Polygonum glabrum, Wil . -

Vern. —Sauri arak, jioti, Santar; Larboma, bij, agni, bik langani Bonka,
BaLarampPyr, Oubn ; Patharua, ASS. ; Rakta tohida, HBowmB,;
Aatlaria, Tax.; Schoranna mudela mucca, MALAY. .

The fruits are parched and made int0 a kind of squu in Bala-

rampur.’ .
Campbell states that the plapt is €.ten as a pot-herb in Chutia

Nagpur, & custom which, according to Darpah, obtains in Assam.

: F. 32,
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- The latter author statet that the leaves and young shoots are al'tys;'
. when eaten, cooked with other vegetables. They’are pungent in
* Bavour and are used only in small quantities.

Polygonum plebeium, R, Br
Vern.—Chimtee or chemiti tay, dubia sag, jalos, pipva, ketha, mechheta-sag,
chakii madrangg sag, Bevu.; Raniphul, merie arahk, Sanvat ;
Machic' i, chobi machhaichhis, UniTRD PrOV.

The plant is common in Mysore and the Karnatic; occuss also in

' Bengal, Chutia Nagpur and Bombay.

! The leaves havd been recfived® as famine foud from Pakur,
. Ranchi, Manbhum, Monghyr, 3atasore and Mirzapur. The plant
. is used as a pot-herb in the Santhal Parganahs. ¢

[ *

'
E
|

.
m | -olygonum stagninum, Ham'
Vern.—Ratooti sag, unaar, * *
Used as a pot-herb in times of scarcity.

Rumex sp. .

.. o
In addmo.n to the Knotweeds certain docks are used as sigs.
Rumex vesicarius, Ziny, (Sukhg sak, Assam ; rukg kora, Raja-

<

mundry). Sudras or low caste people boil the leaves and use them
asa food. R.umeg maritimus (B.ms.pm) is also employed.

3 ¢ .

Salsola feetida, Del. % .
Vero.— bila-kyra, Tav.; by lane, gora lane, Po. ;| Sheva, shorag, Pusnry;
Laman, Sing, .« * '

~This is one of the salt-worts which does not appear to be touched
by, grazing animals on account of its richness in saline matter. It
grows near Delhi in the dry weather and always looks fresh, but its
taste is verg saltish.  Zang sa)ji matts is made from it '
Akohlaor! remarks that & quaptity of manna is secreted on the
leaves of this plant, which is collected by Baluchi camel drivers and
used for food. *

, Spinacea oleracea, Lina,

Txe SpiNacH. Y .
Vern. ~Palad, pilk?. paldnki? Baua.

,&F!: 'gsw,. L -~ 1
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¢

This is a typical pot-herb of Europe and t}.? United States. It. is
most probz’ah: amative of Persia. The plant !ms been introduced into
India by the Muhammadans, and is ROW culm{ated in many parts of
the country. The African Moors brought it to Sp:@un a.nd its use
gradually spread to other parts of Europe.  Aitchigon in his Botany
of the Afghun Delimitation -Commission re.tm.arks?hal it grows pro-
fusely in the victuity of Simkoh in the Badghis,"and is collected as a
pot-herb by the natives. Spinach is.mUCh Valugd by Muhammadans
on account of its cooling and emolhefll properties, and a decoct'ion of
the plant is prescribed in febrile affections. The herb is considered
one of the most digestible and wholesome vegetables. It is culti-

vated at Saharanpur, United Provinces, and in many other parts of
India. o .

» Besides a large quantity of -muctlage and a.lbummc.ms matter
Dr, Dymack says spinach.contsins & large p:oportion of nitrates, that
the water in which it has been boiled may be used for making touch-
paper. Ve have not been able to confirm this statement in regard tn
any of the Indian pot-herbs althoogh }:0tassium nit:ate has been de-
tected in Amarantus gangeticus- The analysis of spinach given
in the table is the mean® percentageé composition of three samples
by Konlg. It will be npticed that the nitrogen is higher than

recorded
in any of the herbs examined:

L 3

Suzda maritima, Dwmont.
Syn.—Svapa (NDICA. Willd, ]
Vern.- Veilakora, bodeetasseersy-kurd, TRL, ;  Kayey-kasecray-Keray,
: Taw.; Lani, Pa, .
lant grows 1 :
and'li‘:fvi%ely g;stribuﬁed in Eufope. Afsica and America. It is univer-
en and isan essential asticle of food during famine. The

; eat .
:v‘;?deis saltish and purZative, but these properties are'largely removed

it ith water. . .
by b;,’;]tng :xlple of this salt-wort Was obtained from Port Canning

(Matla) in the Sandriban, and i.;mfounfi that one quarter of ‘he
dried plafxz consisted of sodium fhlonde or commop salt with
between 3 and 4 per cent. of magnesium chlondg, .

It is said that sajsi-me/f is not msde fme' this plant in Lahore.
As the analysis shows that most of the ast is cc.)fnposec'i of common
salt it would be unsuitable as a source of sajji-matti which is a
material always associated with stron iy a.kaline properties,

! [y
.

) ¢ F- 32.
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n salt.marshes of Bengal, Bombay and ‘Madras
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other DICTION ARY article that inay be consulted :

Honey and'BeCS"Wax) a1, IV, H. 341-359.

AN ACCOUNT oF THE SOURCES. PREPARATION, TRADE: axn COMPO-
QITION or Tue BEES-WAX or BRITISH INDIA.

By Divip” HOOPER, F.CS,, F.L.C.

An enquiry into the subject of [ndian bees’-wax was instituted by - lN’,}*}gg.UC-
the Reporter on Economic Prodycts to “hﬁ. G.O\'ernment of India in
1893, The following letter from the '()chmtmg Reporter addressed
to the Inspector General of Forests, (No. 339, dated Calcutta, 16th
October 1893) will explain the circumstance under which the investi- j
gaton was undertaken :— . '

« At the request of the Secretary Of. State, insect-waxes {w/z., bees’s |
insect wax) have beed included among the products of |
collections are to be made, and hand-bouk. written, in

JDe lmperiat Insttutgs and 1shguld be very grateful
out the enquiry which can be rendered |

through the medium of the Forest Department.” ;
After referring to the exports of bees’-wax during the five yeais
1885-1892, and the countries 10 which it was exported, the letter

wax and white
which detailed
connection with
for any assistance in carry.ny

continues— . :
o Bees-wax is suid to be bre aght ) Calcutta from the Sundarbans,

Western Bengal, Orissa, Behdr, Nerth-Western  Provinces, Assam, and

B. 392-415.
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Nepal. The best qualities
Bengal, Syihet, and Nejal.

i
“1 should be very grateful for specimens, if possible, of the bee«
(preserved in alcohol) and of way (about 10 Ibs.) from different locatities,

and for any information which may be obtainable under the foll wing
heads : —

1. By whom the combs are collected.
2, Place of collection,

3- Method of collection {e.g., from hollow tree
of rocks, etc. ),

4. Abundance of supply,

5. Extent of export of wax.

6

» Method of Preparation “of wax. (In some places the combs
raised in villages are said to contain a large quantity of
sticks, moss, leaves, eté., Which are easily removed by stirrypg
powdéred botax with the molten wax.)

7. Price of combs with, honey, and of the wax.

are reported to come from Ori<sa, Western

[l

, Crevices

%

; v s 8 Whether bees are domestieated.’

available on the subject of Indian

- finally a report is made on the character and com

3

This letter was circulate

d oy the Inspeotor General of Forests to
the Governments of ),

dras, Bombay, Bengal, North-Western
Provinces and the Panj4b, 1o the Chief Commissioners of the Central
Provinces, Burma, Assam, Coorg, and Ajmir, and to the Chief
Ofticials of Hyderabad, Py Blair, and'Baluchistﬁn. The Conserva-
tors of Forests in these 2rovinces wefe instructed to furnish speci-
mens and information tq the Indian Museym. During 1594 and
1805 a ready response was made to the circular by all the Forest
Ofticers concerned,and 3 coasiderable amount of information became

bees and the economic value of
their products, '

The present number of 1,
prepared from official ¢
Economic Products,

e Agrisultural Ledger is accordingly
ocuments in the office of the Reporter on
and an opportunity has been taken to make the
subject more complete by submitting to chemical examination some
of the various samples of bees’-wax collected in different districts
and deposited in the Industria] Section of the Indian Museum

The species of bees described in this report were, when possible,
identified by Major A, Aloock, F.R.S., and Me, E. (. Cotes of the
Indian Museum, and thig oppor.unity is taken to thank these o
for their courtesy in this respect.

After describing the peculiarities of the bees, the ce
and honey trade in Indiy are discussed in the fo0

‘ . HOWIng paves, the
methods of preparing the way and its local uses are referred to, and

Position of the various

fficers

nures of the way

denominations of bees’-wax of' the country,
B. 392-415.
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of the Bees'-wax of British Irdia. (D. Hoaper.)

| BEES.

Apis dorsata, Fabr.
Tug Hire Ber.

i

THE INDIA

HONEY-
BEES.

. s dorsa
v Vowra, Hixp.; Khage, bheer mohury Bexg. ; Lywat, Assam; Avt
en.— -5

Y ng, bhural, mahai, U, Prov.; Bhavra,
f:;:ga':;hﬁ’"&;::mf:‘:“ nihovb, CenTgar Prov.; Mahal, P:. Ag;,
a k,a agya, bhawar, bhammar, bramuar, koige, 'kanege,g angaT
kff«{;"'be', hejjen, togri, Bows.; Tagara, he'ddajenuhula, Ig(,::::
Peddapera, kondaténiga, pedda egalu, perai-egalu, ’l‘m..B ; ;er?z
them, malai teni, perumthene, Tan,; Pya £ Bunfl.;Hi::l o;
Cixgu. Bees are commonly‘callcd ‘:S‘lzahd~.kz-m'¢'zkht ( Js
modhus makhi (Bengal), meamng the “ honey ﬁy.' .
This bee is found all over I_ndia,,but not at great h'exght abt’Jve seg
. It is said to be found at 2,000 feet _or more in Bhutin an
‘e:x; feet in the Shén hills, but may justly be termed a tropical
3' . - Q - l
b orata i “t)}:: ?al;‘a::; .indian honey-bee. It is about one inch
] A do{::t:it]; yel}owirﬁghl brown Stripes{and has tPirteen Tows
o ’mal‘ ing the pollen basket It builds cells o the num-
Y form‘mgh T}[:e combs are built exclusively in the open,
ber of 44 % "‘)g m‘f: t.he branches of large trees, in caves or under over-
ha th‘e u“derks; z:d in old buildings. Dr. Forel says this bee seems t_o
Dy roc; )i'king for the bpildings of old Mogul Emperors, as it is
have a‘grc:e mosques of Fatehpur, Sikri, Secundra and Delhi. ‘It' is
oy g ‘n"! to tr:? Semu! wée (Bombax malabaricum), Anjan
Termim fia Arjuna), Bar (T. belerica), Pipal (Ficus
o) nd Ni’angii'era fndica. In Burma it attaches its2lf to
r: hglsl'::;')n a(Dipéerocarpus‘» ievis), Thitpok (Dalbergia pur-
4;)§rea) and Zetpan (Bombax malabarlcum). .

Descriptiol

The combs ate three to five feet 1ong and two feet or mere deep. 'sze of comt
ec !

The brood comb or lower portion containing the larvze is about 1} inches |
e

i b is much thicker and contains
i oriion or store oM
e upgzl;“i of the combs weigh about half a maund, others are
:hz ::;\:‘-’Y 'to be carried by one man. ‘bAn f‘“’erage comb gives from 10
; ' S. of wax,
ey and from 2103 . )
N 2;)\ )dbiig(r,;:\(ga{ic sketch of the comb of A, dorsata is represenied

below— - ’
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n T%%}l{lgl%l_m The reasons agai.nst ef.y attempt to cultivate this species in a hive
BEES. are—(1) The bee builds‘naturally in the open. (2) It Rpilds normaliy
. Apis dorsata. | only one comb, so that the honey cannot be removed without remov-
ing the brood also. (3) Although it builds a very large comb, this
comb is not so great in cubic capacity, normally as the combs built
by a stock of A. miellifica which is readily cultivated and the habits
of which are well understood. (4) Itis only found in a tropical
climate, and in this respect differs from A, mellificaand A. indica
the most productive varieties of which are indigenous to localitie;
having more or less severe winters.

This large bee when disturbed attacks men and animals and it
has a reputation of be‘ng a vicious insect, but unless disturbed it

does not attack, and can be handled by some of the measures usually
employed by bee-keepers. ee ’

Apis Indica. | Apis indica, Fabr. !
. © Tug Tree Bek. *
Vern..—Satpada, HIxb, ; Alolzﬁry, Benc.; A1ra, doar, khera, door
U. Prov.; Doyer, py . Sadhiy satde, satesi, satiw', sa!ar,
4 Satref3 IYlAR- i Kol,Bowg, ; Sathpuria, satha, CentraL Prov ,
Tudtr-le",‘ tudri-jey, fudabi nona, Kan., Aduku then.i'
‘ kosumtheni, Tam.; Thorvd egdlu, pullaténiga, Ter., Pya
aung, BurM.; Lehef, Anen. ’ Y
Deseriptions The bees of this species agree with A mellifica in havin ni
rows, of bristles to the pollen baskets, .and in the divisiongof :::
anterior wings, relative position of the eyes, in builling drone comb
and in the drones being widely different t6 the workers in shape Ir;
faci, as described by entomologists, they differ from’ the ElE)r(; an
honey-bee mainly in size and colour, being smaller and darker p';h
size is about % inch, and with black and brown stripes on the‘ ]owei
half of the body. "

This bee builds cells to the number of 5% t06 t¢ the linear inch
The Bhutan variety builds larger cells, and more cowmb, and is not s(;
prene to sting than the varieties met with in the plains. This kingd
therefore, has offered advantages to Europeans living in hill-gtations t<;
| cultivate aftd hive them successfully. The bee of the plains i
| considered to be economically warthless for purposes of cultivation s
| Apis indica, as distinct from A.dorsata, frequently choose

hollow trees to build in where it has necessarily to submit to ths
preéen ce of other insects. It has even been known to share its dwelli .
with anest of wasps. It also buildsin empty white-ant hills, g) i
t Bingham has remarked that in Burma, where the houses. are 323:
| chiefly of wood, he h?.d mors(than once seen & house rendered

B. 392-415.
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uninbabitable by a swarm of A.indica taking possession of the

hollows under the wooden stair cases or between the outer walls

when these were built. .
In the cold weather these bees build their combs in hollow or

77
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¢ HONEY-
BEES.

" Apis indica

decayed trees, and the combs are made in layers, one on top of

another, often to the number of seven, hence the ' vernacular name
Sathpuria or Satha. The appearance of an average specimen of one
of these nests is illustrated below :—

In the hot weather the combs are built on the branches of trees,
and are of the size of a handof larger. A sketch of one of these
combs from Hoshangdbdd is given below :—

Among a number of Sateri bees collected in Belgau}n and sent
o Major Alcock for identification, af f'y named Eristalis arvorum
, B. 392-415.
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'mg J,'.‘g,‘,‘i"’ was detected. This rq%'émhled the bee so closely as to defy
BEES. detection by a casual observer, g

Apis florea. ' Apis florea, Fabr.
The Frower Bek.

Vern.—Kdtydl, Mar.; Sopelia, lamai, C.P.; Tudbi, sinya, BowB.;
Kol-].en, ('1ubal-jen, kombujenuhula, Kaw,; Kombuthem, aI;-
theni, shirutheni, Tpy ; Thodi-pera, pulls egalu, deunti.
teniga, TEL.; Chergténica, Mav, Yin-pya, thit-kaung-byah,

BurM. B Pushpal!'t, SANS.

Description. "l'hisli.s the smallest species of Apis found in India, and is a
particularly common bee ip the Bombay Presidency. Itis very con-

stant in colour, size and shape, being about { inch (8 mm. ) in
length or somewhat larger than an erdina;y house fly. Its worker
cells are nine to the inch, and i15 drone cells about six ; the drone {s

relatively to the worker much larger than the European honey-bee,
and has a .thick thumb-like projection on the metatarse of the posterior
- leégs.  ThisUrone d'ffers also in, some other structural respects from
- that of A. mellifica. Itis regarded as a stingless bee.
Lx.ke A. dorsata, this species builds ir. the open a single comb,
v and is onl)t found in the plajng, Its comb is usually built attached
, to a branch in the manner shown in the following illustration : —

0
2 %, Wzg
Q%::ﬁugge:
" (> = B,
vy

Habit. It comtmonly builds in bushes-of a thorny nature, but sometimes

under the cornices of houses and inside buildings. The comb is
about the size of a duck’s egg at other times it may be as large as a
" man’s hand, or it may be greatly exiended and in part duplicated
Another peculiarity about the comb is that it js looped round the;
bough instead of entirely depending from the lower side as in A
dorsata. Near Mandalay coibs Have been found on bamboos
and shrubs of the Acacia tribe s Tanoung (Acacia leucophlcea)
B. 392-415. ¢
( 206 ).
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Cutch (A, Catechu), Nanfonkiang (A. Farnesiana), and Soo-yet
(A. pennata).” The Morhi bee, probably the species under discus.
sion, is found in desolate forests of Wes.t Khandesh, where a bush
Khavi (Strobilanthes ciliatus) grows in abundance. The c9mbs
are raised in the shrubs when in flower. The bee is about the size of
the common house fly and produces good honey.

A. florea is not nearly so plentifulin Burma as are the other two
species. Colonel Bingham has seenvery few nests. One was built in
a cane bush not more than a few inches from the ground ; another
under the eaves of the roof of a forest bungalow. _

The honey is small in quantity, an(d 'that of the sm4ll combs built
in the open air is commonly very thin, bLut that found in large
sheltered combs is very superior. The honey and wax of this species
are not of commercial importance ; they are often collected but seldom
offered for sale. With regard to ihe wax it will be noticed that there is

a slight variation in the compesition of samples, although the average

results correspond with the wax of A, florsata and A, indica.
Melipona (Trigona) spp.

Vern :—Kiints, kbte, poye’,"nasaﬂ', pove, Boms.; Bhinkwa, bhumkua,
bhungaira, Usirep Prov.; Bankua, pg ; Misri, misri-jiga,
nasri-jen, sollejeuuh"l"v Kan.; Kota, kuntali, lokhra,
CenTrAL Prov.; Nasri theni, kosutteni, Tam.; Musuru-
téniga, Musari eg?zlu. TeL. ; Moye byah, Burm.

Several species of these minutc, stingless bees occur in India
and Burma. They are about one-eighth of an inch long, and are
sometimes called the * Mosquito bee ” and “ Dammar bee.” ‘
© They build their combs in the walls of houses, in holes in the
ground, and in hollows of frees. The entrance to the hive is generally
projecting like the mouth of a bugle made of a soft sticky wax. When
the nests are small the wax is not regulaﬂ)t collected, but from large
combs the peculiar black sticky wax said to resemble chewed resin
or cobbler’s wax is used for many purposes.

In the Central Provinces the wax of the Ko/g bee is sold at the
low rate of 2 to 4 annas a seel, be,cause it is darker in colour and
more sticky than ordinary yellow beeS-Wax. -

The honey of these bees is often tainted with a peculiar odoyr and
bitterish and acid taste, wnd has a considerable reputation in many
parts of India for its medicinal properties. In Ne'lore the honey is
regarded as intoxicating. o

In Burma the dammar-bees are of some importance in yielding
a peculiar resinous wax known as Puwé-nyet, and a note by Colonel

Bingham on the subject may be read in this connection with some j

interest,

¥

B. 392-415.
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“The dammar-bees as the species of this genus are sometimes
called, are widely sps:ad, being plentiful in South America and in
the Oriental region. All the species known to me build their nests
in hollows of trees, crevices among rocks, sometimes in holes in stone
walls. Horne (Zrams. Zool, Soc. vii, p. 185) gives an interesting
account of the sfinding of the nest of Melipona (Trigona)
ruficornis, Smisk, and states that the hollow in which it was built
was coated all over with g layer of black wax, and that the cells,
containing a dark honey of excellent flavour, were globular in shape,
pendent side by side from the roof. In ¢Science Gossip’ for 1866,
p. 198, the Rev. C. 8. P. Parigh, then chaplain of Moulmein, gives an
excellent descripticp of the nest of Melipona (Trigona) leviceps,
Smith, a fairly common species in Burma. He mentions the
extraordinary trumpet-shaped structure ef resinous wax, which very
often forms theentrance to the nests of the dammar-bees, projecting

 from the hole in the tree for a foot or more. The resinous product

Pwe-nyet. '
Conf. p. 99. !

“cellected and used by the bets in making their nests is called
. “Pwé-nyel’ by th> Burmese, and after boiling in water and mixing

with earth-0il or petroleum is largely used for the caulking of boats.
The right of collecting ‘ Pwé-nyet ' is sc'd by the Local Government
in Burma and Tenasserim yearly, and forms one of the sources of
revenue under ‘Minor Forest Producss’ (in Blanford, Fauna of

- Brit. Ind., Hymenoglera, 1, 560).

For further information on Pwé-nyet, Rev. C. 8. Parigh's “ Letter on
the tree which produces Pwai-myet” may be consulted, which will

- befound in Journ. Agri. Hors. Soc. of India, X, 103-10:. Proc. 6.

In Trinidad, species of Trigona wore observed to carry off the

~ rubber fluid from the stems of Castilloa elastica, and the gum-
, Tesinods exudation of the Garcinias as 2 sort of ready made wax

for their nests. In some cases they actually crt the bark to cause a
* flow of the desired fluids,

PREPARA-
TION OF
WAX.

PREPARATION OF THE WAX,

« The preparation of bees-wax is a very simple operation and
requires no skilled labour, In fact, it is almost invariably performed
by the jurfgle tribes who collect the honey and combs from the trees
and Qocks. The season for making wax i§ usually tie hot weather.
and lasts from April to the middle of June.

As we have hoticed in an earlier part of the paper the comt
consists of two parts, the upper portion containing the honey, and
the lower portion bearing the eggs or brood. The upper part affords
a clean white wax, while the lower produces a dirty and coloured

. substance. As a rule the \f_hole «f the combs are detached from
B. 392-415. ¢ 3
) ' ( { 208 )
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;f;e b;anches and are not separated before being melted. They are

first divested of the honey and are squeezed Dy hand until it is all
removed. The comb is then washed in cold water to remove all
soluble matter, it is then placed in a brass, iron or earthenware pot
or cauldron, half filled with water, and warmed on an open fire.
As the wax melts it rises to the surface of the hot water, and the

impurities sink to the bottom. The impurities consist of the larvae,

dead insects, twigs, leaves, grass, chips of wood, The pot is then

removed from the fire and after being allowed to cool, the wax is .

taken out and made into cakes or balls. If the wax still contains im-
purities it is remelted and strained through a piece - of coarse cloth
or blanket (kambli), and the melted wax received in a pan or plate
containing cold water.

In a few districts some peculiar methods are adopted to purify
o¢ clarify the wax. For instance, in Betc), Ceriral Proyin.ces, the
wax is put into 2 jar of liquid cow-dung for one night, it is then

washed and again heated and sirgined through cloth. This opira”™

tion is supposed to make the wax very clear. In-he Nellore district,
Madras, when the melted wax has reached its boiling point, a hand'-
ful of Tamarind leaves is thrown into the vessel ; this addition is

said to precipitate all the foreign matter and furnish a very pure

product. Salt is sometimesused in the water in which the wax is
boiled, but, as a rule, no chemicals such as borax are employed in
the clarifying process, o
Then to give the finished wax a golden yellow colour jt is mixed
with Halds or wrmeric, the powdered root of Curcuma longg,
It is surprising how universcily the artificial colouring with turmeric
4s practised. In Bombay and Madras and thrughout Burma this
colouring agent is frequently added at the last stage of manuiacture.
The bleaching of wax does not 8ppear to be attempte:d by the
native tribes, although the conditions in India are so sultable‘. It
exposed to the sup in thin layers for atyxf'eek, most forms of b_ees -wax
will become completely bleached. '“ hite  wax is not appreciated in
the native markets, so turmeric 18 Cmploy.eii t:l improve on the
1 nd enhance its commercial value.
nau;r(:ilzlcwii (;:rsgld in various shapes according to the district. In
Nim4r and Gapjam it is made into round bells of about half a
pound or one pound in weight. 1he Madras market prefler_s wax
in the form of cakes of one foot in diameter and 1 or 13 inch in
thickness. In the Kurnool district th.e wax is moulded in blocks
of two feet in diameter by 6 t0 9 inches in thickness, or the size of a
“ten pound wedding cake.” The .moul.ds. for these cakes are
usually pits dug in the ground lined With hqufd 'cow.-dung, a;)nd afe
constantly used for this purpose ‘a4 many districts in Bombay and
B. 392-415.
F( 307 )
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Madras. The largest blf)cks of wax on the market are those made
in the Lower Chindwin tvision, Burma, where they ar: mouldedinto
masses of 8 viss (29°2 1bs.) each.

If for export to Bombay, the collectors in South Kanara strain the
melted wax into square wooden boxes. In Burma hollow bamboos
are utilized for melting and moulding bees'-wax into cylindrical
blocks ; either the clarified malted wax is poured into a bamboo
?ointand allowed to solidify, or, as in the K4tha Division, it ia prepared
in the bamboo. The Conservator of Forests, K4tha, thus describes
the process. A joint of a large bamboo is cut so as to have one end
clqsed. In thisa little water is placed, on top of this a thin layer of
strips of split bambod, and wax ‘above this; the whole is then put
on the fire. The steam causes the wax to melt and run through f)he
filter and collect at the bottom. 'When “cold, the bamboo is spl;
up, and 2 mass of pure wax is found iu the interior, Pt

Jt does not appear that any systematic adulteration is practised
by~aose who prepare bees.wax for the local Indian markets. 1In
one district in the Panjb it is said that after coolinsy the str;ined
wax, one-eighth of its weight of oil of 47 (Sesamum indicum) i
added before it is made into lumps for the market. The additi .
of oil would render the wax more. plastic and per e
consistence suitable f()}' local requirements.

Most of the samplés collected for th> Indian Museum were fair]
cl.ean, but a large proportion would have been greatly im r:u:;
with a second remelting and stiaining. Very few districts Is,u vi
refined bees'-wax, and when it is refined by the banyas in Jar e m;:p :
opportuaities are given for adulteration Which are OCCasiongall not
neglected. In the collection of samples to hand from Indian d‘y! ots
it will be seen that the mogt flagrantly_adulterated bees’ comes
from Bombay where it is supposed 10 have been j
European sources.

haps give it g

-Wax comes
mported from

CENTRES OF TRADE,

' BENGAL.—In the Sundarbans, where large quantitics of hone
and wax are collected through the Forest Department, the ¢ombs ari
taken by a class of Badgis called Moulays or honev-men, Other tribes

- in Bengal engaged in the trade are the Bharias, Khunjurs and Natgas

' of great development. It has been estimated that from

The supply is not large in Singbhum but the industey ig capable

maunds of wax could be collected from a range of ; 5o Squaiet:, ﬂLo
s

in this division. It is sold at the rate of 3 to0 4 anngs per pound b
4

the villagers, while the ba I
Moty g zar meP sell it for 8 annag per pound or

4 »
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The amount and value of wax removed by p;:;chasers for the past
two years were as follows :—1901-03, 622 maunds valued at RZ,.SIO,
and in 1902-03, 755 naunds at R3,023. This shows a decided

increase, most of the revenue being derived from the reserved
forests.

With regard to honey and wax in the Chitta.gong‘district, a report
on bees of this locality will be found in the Indian Forester, Vol. X.
(1884), p. 560.

In Bhutdn, Nepa! and Tibet waxis collected on a large scale
and brought into Bengal for sale. It is usuaily obtainable in the
cold season when it is sold in the local markets at an average rate
of 5 annas per pound. 315§ maunds of Wax valued at R13,266 were
brought from Bhutdn to Buxsr in 1893-94, and was purchased by
Maswaris who sent it to Calcutta. This Was not an e-ceptional year,
but the figures are quoted to indicate the extent of the trade in this
quarter. The price ranges flom R30 to Rq7 per maund for the
raw wax which is clarified and boiled down into large circalar cakc:
for export.

With regard to the price of bees’-wax in Calcutta, the Secretary of
the Bengal Chamber of Commerce reported in 1896 that this article
was comparatively scarce. It commanded a price ranging from Rso
to R75 per maund. Pure bees’-wax realized from R65 to Rys, and
mixed and rough descriptions ‘from B350 to R6z per maund. It is
in great request in the Straits and Java.

More recent information on prices of bees'.wax in Calcutta. is
quoted from the market reports for Aptl 1904 : “Rg3 to R61 for

raw wax, R5g to R62 for locally refined. The demand for Europe |

is very limited. Fair demand for Singapore and the Straits.” - :
The following list of firms seélling Wax in Calcutta was drawn
up by the Seccretary of the Bengal Chamber of Commerce in 1896 :—

Modhusundum Rampersum Bhobuturum Nundy.
" Denonath Mookerjee.
Odhor Narain Roy and Nilmoney Roy.
Madhpb Chunder Daw.
Dhun Mudhun Shaw. N
Megho Shaw.

The buyers and shippers, and more important dealers are—
Messrs. J. E. D. Eara & Co., Meyers Bros, & Co., S. Manasseh
& Co.,, Ebrahim Solomon & Co.,, Cama Ramjee & Co.,

Goculdoss Hunsraj, Chetram Chutterbhuj.

|
ASSAM.—Most of the wax of this province comes from the hills "
beyond the frontier, and very little is { roduced locally. "
Bo 392’415.
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Two species of Bee are found in Assam. called Lywai and
Ngap. The former i§ larger than the other and is probably referable
to Apis dorsata. It builds its hivesin inaccessible rocky precipices,
and the comb is often half a maund in weight. The Ngap or A.
indica is the smaller bee, not larger than the ordinary house fly,
and exists in the jungle,

In the neighbourhood of Cherrapunii, the Khasia villagers (Wir)
collect honey and wax. Bees are domesticated to a small extent on
these hills, and in other places the Ngap beeis hived by building a
frame in the hollow of & tree trunk about 3% feet in circumference,
and encouragii.g a swarm,

Merchants from' Sylhet pucchasz all the wax from the Khasia
Hills, but statistics of annyg) exports are not available. The wax is
only of fair quality, and some consignmeents are of such low value
that they realize only 2 anpag per pound.

UNITED PROVINCES.—The right of collecting honey and
w X in these

y provinces is leased annually by auction sale to contractors.

. There is no particular class of'men who make the collection a profes-
. sion, but those having an inclination and skill in the work take it up
, as a livelihood.  About 50 years ago muth honey was collected and

Dehra Dun,

Kheri.

; brought for sale especially at Petwaghar, Kumaon ; the wax was also

an article of trade. In the Dehra Dun Division collectors come from
Sahdranpur. In the neighbouring Kberi Division wax is collected by
Kichbandhias, Nutis and Psis; the first two castes are rope-
makers, and the last chowkidars and small cultivators,

" Formerly the honey and wax used to be collected from all the
forests of the Dun Division, byt of late the work has been confined
to those in the Eastern Dun. The re'ceipts from this source have
also declined in recent years which shows -that the supply is not so
abundant. One of the causes of the decline irtrade is the prohibi-
tion to carry torches or light fires in fire-protected areas. The
export of wax consequently does not amount to more than a few
maunds, the selling price of which is 8 annas per pound.

In the Kheri Division honey and wax are gathered in the forests
near running streams. Two men are needed to collect ; one enveloped
in a blanket climbs the tree tq which the comb of the Sarang bee
(Apis dorsata) .is attached, provided with a knife and an earthen
pot. " The other man, alsg wrapped in a Blanket, ignites a bundle
of grass and leaves and passes it to the man on the tree who smokes
the bees away from the comb, cuts it from the branch
itin the pot. The average revenue from the honey and wax COntracts
in Kheri for five years ending 1893 was R1,3y2. The average price
of wax js 8 annas per pound, and it is‘ supposed that the contractors
make at least 50 per cent. profi, "
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In Sahdranpur yellow bees'-wax from the coinb of the A. dorsata
is sold at 11 annas per pound, the aonual trad® amounts to severfll
thousand rupees. A white wax imported from Bombay is sold in
small quantities at 9 annas per pound.

CENTRAL PROVINCES.—The Commissioner of Settlements
and Agriculture writing in 1896 says:—*“The honey and wax industry
is not developed to its full capacity. The minor forests are stated 10
be capable of yielding at least 500 maunds of honey and 100 maunds
of wax a year, but nothing like this quantity is collected. In th.e
Chadgarh tract of this district bees are S0 common that it is impossi-
ble t0 beat for wild animals in the forest.” “

Asin other provinces, jungle tribes €xtract \he produce from these
forests and prepare honey and wax for local consumption and export.
In Nim4r the wild tribes, Bhfls Krfkus, Dhanuks, and Y4h4ls are the
collectors. In some of the reserves no honey is coilected although
the supply isabundant. Ratgarh hill,xs’described in the Ad.mini§tra~
tion Report as ““a perfect hive of bees nests.” The beesidentified
in this district were the large kind (Apis dorsata), and a small
kind living in hollow trunks of trees (A.' florea).

About 0 or 60 years ago the collection of honey in Hoshangdb4d
was solely in the hands of the Gends and Néhdls, but lately some
enterprising Mahomedans have taken 10 it as a means of support.
The first man who learnt the art and taught it to' his co-religionists
was a camel driver attached to a Egropean officer’s camp. The
Mahomedan collectors, being less-inured to jungle life, attack the
bee-hives in the day time, being afraid of the reptiles and wild beasts
that inhabit the forests at might. Th,C. Gond collector of honey,
called a Bharia or Mavasi, invesis his calling with an air of mystery
by observing dietary rules” befoie altat?king the comb. It requires
five or six persons to accomplish the perilous task of removing the
combs from lofty and precipitous crags- The most courageous is he
who with a smoking forch in his arm-pit has 1o climb a lofty tree or
rock, or suspend himself in the air in a met or basket with the aid
of two ropes—one tied round his chest and the other held in the hand
for support—in order to ransack the ""e“‘guarded hives, ar}d cut
away the best portions. The torch 1S made of a few dry snclfs of
wood and green leaves, and is called & ’“m"ga or bota. The Néuﬁl.s,
Gonds, and Kirkis, who work at night, consider the combs to contain
more honey on a dark night than when there is 3 moon. The comb
weighs on an average 5 seers and gives } seer of wax and 3 seers of
honey. The Gonds and Kirkus occasionally collect honey as .food
for themselves and families. The Mahomedans who are professional
collectors, and numbered 15 in ~894, [03}' visits to Bhopdl where no

B. 392-415.
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“ﬁ%ﬁ?’ restrictions regardingMires exist.

In addition to the wax h i
3 ctior diy _ 1 gathered in
P r:g‘tnl':les. the district quantitied are imported from Nim4r agd Betdl; on the

other hand wax is exported to Bombay and Surdt. The trade is
however, limited and the Mahomedans, the largest workers in Hosh:
angdbid, earn oniy Rzo0 3 year.
Batu), In Be_uil the honey and wax is collected by Gonds and Kurks
but no reliable statistics cap pe given regarding the value of the exportst
'.l‘he combs are afforded by he Apis dorsata or Bhowar bee, build-
ing in large: trees as the Bombax, Terminalia and Pipal. Fort
Bhowargarh 18 §upposed to have taken its name from the fact of
these bees building their combs along its precipices, Combs are
found all over the district and.the supply is abundant,
Chhindwara. In Chhindw4r{ there gpa three honey-producing bees t~ (1) Bhor
(A. dorsgtaa,_; (2) Makarpse, dinilar ih colour but of smaller size ;
(3) Kothie, a nall bhe of an ash colour. The combs of the 'twc;
Prtmmde . fqrmer are collected b‘y experienced Gonds, Kdrkds and Bhurias.
rhe supply of combs is limited‘and the wax is used locally.
. About 500 1bs, of wax are taken out of the Government forests
r. | in the Nagpur-W_ardha Division by Gonds, Pardhans and Gooras
T.he greater portion is consymed locatly. One Forest Officer gives.
his opinion that.Wardha is the best district in the Province for hone
and wax. f&pxs dorsata and A. “florea have been sent fron’;
Nagpur, their combs are foyn4 in 1748s growing near river banks
. N In gr}:i Ect::x;da diétrict it is estimated that the total annua) yiel.d of
ese P rom Gavey t ‘
of boney and 300 s ° r;r::.n't fogests alone a‘mounts 10 1,000 seers
Damoh. In Damoh, forest Products, including wax and honey, are collected
"| by Rowats, Sourf, Gonds, Konders, 'Bhomias, . Khe;oas Bherias
Kots and Bhils. It is egtimated that £,500 0 2,600 c;mbs re
gathered annually, and 4 or ¢ yaunis of Wax‘exported e
Mandia. - Therq are two seasong for collecting honey in the M;mdla distric
g,_, dApntlh &ni May.band November and De¢ember, Baigas alng
onds gather the combg wp;
Konts, Batons. s Bhanw:r‘:_h belong to four bees called Mohras,
Jabaipur. jabalgur district Contains very few bees’ nests,
, | account dr the scarcity of water in the neighbourhood,
Raipur. In Réipur, collectiong of eccombs arg made b
Binjhwars, those of Apig dorgata and A. florea aff
quantity of honey and way_
Sambaipap, Sambalpur combs are collected by Kol Kond
| wild tribes living in and around the jungle. T;le prinZ; 1 localiti
affording honey and wax are the Bamra forest, Rehra th? poalites
Laising Zemindary, séigarh avId Bomsamber.’ ) o the Gad

B. 392-415.
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A rough estimate of the outturn of bees’-wix from these places is }Ckmgi or
given in the Ahnual Report of the Forest De¢partment. Bamra 50, Contral
Rehra Kho! 40, Gad Laising 20, Réigarh 40, Borasamber 30, total | Provinges.
maunds 180. The wax is not consumed locally but is exported, '
probably to Cuttack and Calcutta, ‘

The following are the rates for wax about 10 years ago in different
districts of the Central Provinces :~—

As.

Réipur. White Wax . . . . 10 perpound.

YCHOW ‘s . . . . 8 ” "”

Dark coloured . . . . 6 4 .
Nagpur, Nimdr and Chhindwéra . . 4w w
Hoshangibid . . . . . 610 ,
Sambalpur . . o, 2 @ . . 12 5
Betil . . . . . . . S w »
N. Circle, about , S . . 8 4 »
Barra bees™»wax (Apis dorsata) . . 3~6 ,
Kota bees’-wax (Trigons sp.) , e

" {

PANJAB.—In the Haz4r{ district the domestication of bees seems . Panjab.
10 be confined to the higher parts of the district, in the valleys of
the Kanhar and Siran, where it is practised by the Sayads and their
tenants ; the villagers adjoining the forests of the Dungagalli range
also capture and domesticate bees. .
In the Jhelum, Chamba, Kdngra, Kélu and Bashahr Divisions it |
is reported that the zamindars themselves are in the habit of keeping
bees. It would appear from the Aigures given below that in Bashahr
and Chamba only is the practice carried on to any large extent.

Place of collection~Thig is generally in the forests'from hollow ' c;;';t:::d.

trees and crevices inrocks. In Hazird “Swarmg are easily captured !
in spring and removed froth hollow trees to the zamindars’ houses in
bags smeared with hotiey and paste "~=Bee-keeping hereis, however,
“ entirely resorted to for the honey.”

In Chamba swarms are obtained by putting “ hives made of
hollowed logs of some species of Rhus in selected spots in the jungles,
or by attracting swarms to hollows leftin the walls of the houses.”

In Kénzra the bees are kept in * hives formed of mud and boses in
the walls of the houses, or hives built on the branches of trees.”

Much the same is reported from K4dlu, Bashahr 4nd Simla.

Method of collection.—Generally the honey and wax is obtained ' Colleetion.
by smoking out the bees which are driven alternately'to opposite ends
of the hive  whilst combs or parts of the one comb are removed at
either end.” Occasionally, as in Kéngra, zamindars wait till the ;
bees have abandoned a hive in a hollow tree, the branch containing it
is then cut down. In Hazdri tF= operation of removing the honey is |

B, 392-415.
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In Kdlu it is done twice agear in July and

+ October, and this is alsg the case in Chamba where the seasons are
~ May or June, and September or October,

Abundance of supply and prpmy of export.—Hazdrd—As noted

: above, bee-keeping is here only carried on for the sake of the honey.

- There is no trade in wax, [, s, however, t0 a small extent purchased

by shop-keepers in the Galjjs, Hives contain from 20 14 40 lbs. of

. honey and 2 to 4 Ibs, of Wax—It is estimated that not more thap, 120
Ibs. is exported annually to Rawalpindi.

1

|

{ Jhelum.—Wax occurs only invery small quantities; there is no
| export.

j Chamba.-—Neauy ail the honey which is collected is sold to
| traders from K4ngra and ‘elsewh%re, the quantity exported is believed
. to be about 1,6‘3~0wt. and §

| Kéngra.—Apparently ; o
f forming moulds for brasg work, etc., while 6-7 maunds
" Kdlu—rThere is 1o regula

rtrade in the wax,
often use it themselves; the export may be taken

maunds. The quantity take from one hive v
downwards.

Bashabr.—The annua) gy
20,000 1bs., and nearly al] tp;
finds its way to the fﬂains.

Simla.—~The supply is very lipited, there is o
Ambdia.~—Very small supply of Lioney
not prepared and the honey even is not sold.
; Multdn.~Very yma)) Supply and no export. \
Fresh honey-comb yields spme 5 Per cent. of wax ang 90 per cent,
of honey.

The wax is sometimes b,
into the mixture a cold ot

follows :—

are exported,

and the zamindars
at between 2 ang 3
aries from § seers

tturn ofawax from ] SO

urces is about
s is disposed of

at the Rampur Fajr, and

egular trade.
»and export g/, Wax is

&
ained by skimmin

g the surface or dipping
Another descrip

tion of the method js as

The honey is first Strained through a sieve,
tuen boiled and straineq through a cloth

the remaining pary ig
collects o the top of tpe water,

when the cleared way
ooled, it is taken off and

| when ¢
}

. Frice.—In Hazérd the gallis wax is sold at 3.5 Ibs' per gy,

! Jhelum.—Combs are noy sold, but pure wax feiches 1 |p, per rupee,
~or 14 Ib. per R1 when adulterated with fat,

‘ Chamba.—~Wax 111 1} seers per rupee,
! Kéngra.—There is ng honey sold in thi
 at from 1} to 2 seers PET Tupee, or 54 anna
Kdlu—Wax 1 to 1 seers

B. 392-415.

about 10 anna

e S per pound.
s Division,

Wax is valyed
$10 4 anngs per 1b.

pir Tup.e, or 6 to 8 annag per pound,
( 216 )‘
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carried out in Novemhgr.

Simla, Bashahr, Klu, Kdngra, and Hazéri. It, however, appears
as Simla, ’ ’

d in the forest and endeavours
: : the bees are capture
that in most places

in i i for them.
them remain in the hives prepared !
h"v,er:eexzoﬁﬁnt; ‘::‘ilc{):mation is available regarding the kinds of
e
3 jdb 1 — . .
beesl'fo;-lln:ailr‘:i :h?itﬁznérown bee (probably a variety of A. indica)
n Ha icated
ly domesticated. : )
is the one m('))St f;:;‘;“:t: ; varieties said to be domesticated :— .
" Champa u” which is the best domesticated variety and gives
(a) & am - - -
@ “‘}I‘;’h::;;: 3“:’:&,6, more savage, and honey not quite so
* T
) () g'i‘(;:\.moon ” very savige, bUney moderate, and builds
¢ [ ’ N .m Comb. ;:
i 1 orc llldn ~ »” 9
only a c?l: of byees are distinguished, “Bhanour. and
In Kéngra two kin ild.- The latter is to a certain extent cultxv.ated
“Darola.” ) Both al: ;; l';i" llages; it keeps apparently exclusively
by the z'ml?l}lxli?;rs lThe former appears not 1o * » abundant anhd ke:r?;
to he hl%l mov.ing, staying on thé hills dur”  the hot‘ weat tel;>f e
contln:_l :gyto the forests in the valley att  cormencemen
migrati . .
rains. Kashmir (manchtilr) is almost domi-
R.—The bee of Ka o .
KA'SA‘HMIIinle smaller than thét of Europe, though a little larE::
ciled; “:ls ) esticated bee of JKumaon. 'Nearl,\.; every fam;;: rh’ve;
‘h"m.d.‘e 'OT"S house for hiving these bees, consisting of sma o “s’
B e m mber of ten, puilt in the Upper portion of fheh ml‘)es;
often to the nu f Sepiember or the beginning of October is the f
Abou; t}:e;:: the ho‘:\ey which is used largely in place of sugar for
time for taki - ruits.
mixing with fO‘}d ‘/’; pr;:exl;irfe-hlerwara combs are collected by }he
RAJPU. 7!; N t he co :iu-act from the Forest erartment, Pfa)'mi
Bhils .who ou::[;n cash for the honey and a certain amoun';‘ :d :’r’;
a certain amg ! of the contract. It is collected from Todgarh,
fixed at the t::.]e Baojari and Mandlan ranges, gften from aﬁﬁ%:
Dew.ar.l, Ammh . supply of " wax is n®t abundant, about 1 } m
precipices. Tt}ex colr)mactors take half as the cost of collecting. tiop
only, of which eT,{N._Fﬁorts to collect samples and mfom.la .
BAL' UCII:Z;S and i>ees:’-wax in this province have been fm;:]v:.stz ;
conrf't:; lc?t’lld be gained in the jurisdiction gybthe Deplt*t)’ ig“;s recent
notht . : ntiated by a note
. This statement is substa No. 2260).
oilll;‘\%l::t:f the /our;u. Nat, Hist.vSoc. Bombay (aV ol. XV. 3%0)
n

‘7)
(217
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"&jOI:G. G. Nurse, of.,Qu,etta, writes :—*“ The Apids are nemerous
both in spe;n;f and I;:dividuals, but I have neve/ come across ;
specimen of the true honey.bee (Apis) (i i
P o y-bee (Apis) (in Baluchist4n) though three
SIND.—No samples also were received fr i
om Sind and Kar4chi.
K({IIIYAM ‘VALL@’I’.:—D;'. J. E. T. Aitchison remarks:—*1Ip
every village near the hillg i this country bees are largely kept by the
peopl_e. honey and wax being important articles of trafic. Hon is
used in place of sugar which is very expensive,” ey
BQMBA _Y.—-Visitors to the caves of Elephanta and Salsette are
often disturbed by the bees that frequent the roofs of those historic
monuments, and those arriving from’ England early become ac-

Quaxl?ted vntﬁ:h_ 'the fact thﬁ.t hom:-y’and Wax are not wanting in India.
orest ofh.2rs in various districts of the Presidency have coatri
buted useful information on 0atri-

he kinds of 'be ; .,
and the trade in honey angd . es peculiar 10 the districts

wal.
~ Commencing with the Panch Mahdls we are informed that ¢
kmds of. bees are known in this division; the large or Bja ree
bee (Apis dorsata), the common kind (A. florea) buildin m»:ia_r
railway bridges, and the sma)est or Kunss bee, a species of Tfi romn,
The honey‘ and wax are collected over most of the divisi goﬁa'
%‘} Crop 38 greatsst in the two eastern talukas, Dohagd a,,dm;,' ] o
ild tribes, such as Bhfls ang N4ikdds, collect the prod Jhalod.
bees. Men carry long poles with a bun produce of the

- die of dry grag
Aier climbing & tiee they cover themselves winy bslaar:k:?: itrln(cli.

kindling the grass 8weep the bees off the .
y the comb with i
cut off the combs from the branches and lower them 110, u:}:egymt:::;:

Whez nests occur ip hollow trees the b

& bees are sm
the honey' and wax removed by band. The supply i:ktl:d u.}m and
the gathering of wax forms gne of the me D .U, and

A ans of su X
tribes in the hot weather. Apout 100 maunds « P:g:ofo];) ;heo]fungle
are exported every year, and the value is from Ras to' 330‘;::

maund of 401bs. The bazar rate is abont 10 annas per

The forests of West Rhandesh produce five kinds of beeepounc:.
the Bhaa,war bee (A, dorsata), as usual, is the largest b of which
wax producer. The other bees occurring in this division uectx.):y and

' Kotya (Trigona): « ' .
hollows of treeg,, size of black ants Taising combs in the

Mﬁn’ (A. indica) found in the hollo
Zinya or common bee smaller than

combs contain tuch hone iti
0 Y and a whitish
Sondya, white bees, somewhat large vax.

. r thay .
combs in smal} brancjhes of trees and in crf\]';f:;s o?hﬁz mr::
ea

(J, 218 ".)

Ws of trees ang rocks,
cattle flies ang harmiess :
’

and storeup honey in the hot season, April and May. The
honey is white.

The Sétpir ranges, vis., Shirpur, Shahade and Akrain, export
wax in abundance, which is brought in for sale by the Bhfls and
other wild tribes, The exportis about 10 maunds annually. The
wax sells locally for 8 annas per pound.

In East Khandesh honey and wax are collected by Bhfls, N4hils,
Tadvis and other hill tribes inhabiting the Sétpﬁl‘és. The products’
are only sufficient for local consumption and there is no export trade.
The three bees known in the division are the Sadke A. indica),
Age (A. dorsata) and the Ko/ bge (Trigona sp).

Honey and wax are not obtained in large quantity in the Shol4pur
division on account of the scarcity 4f trees and wild flowers. The
combs are collected by low ca§tenKunb'f§, Malars and Mangs, but
wax is not exported. e

In Sétira combs are collbcted by fishers (Kolfs), shepherds”
(Dhéngars) farmers (Kunbfs and Kamoees). A fair supply of honey
and wax may be obtained in J4oli, Mahdbleshwar, Patara and Spirada
rnges, and in the western part of Sitdra and Wii. About four
kundis (of 560 1bs.) are exported annually. A single comb will some-
times fill 10 or 15 bottles with honey, and suppusing one bottle to be
worth three annas, the whole costs B2-8 or R3 Waxis valued &t
one-quarter the price of the honey.

There are'three kinds of bees met ¥ith at Ratn4giri which produce
only sufficient honey and wax for local requiréments. The honey
combs are formed by the Kalambe ot Aghya (A, dorsata) found in

inaccessible rocks or on branches of tall trees ; the Kasyal (A, florea) .

found in small trees or bushes; and the Poyé (Trigona) lodged in
hollow tree trunks or burrows of sant-hills. The honey and wax are
collected by Kunbfs or the labouring class, as at Kol4ba, but there is
no export of wax from the division. The local price is 4 annasa seer
of 28 tolahs. L

K4nara, for purposes of Forest administration, is divided into a
Northern, Southern, and Central Circle, and in each of these divisions
there are large supplies of wax collected and sentto Bombay:

The combs are not gathered in K4gara by any particular clase of
people, and anyone may collect outside of. forest limits. The right to
collect honey and wax inside forest limits is farmed outto contractors
and sold yearly to the highest bidder. Inthe Northern Division, the
Konge bee (A. dorsata) supplies large quantities of combs. Expert
climbers ascend the trees at night, and with smouldering torches drive
off the bees and remove the comb in baskets. The following sums
were received in 1894 for collecting *omb in ,the jungles:—Supa
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range, Rso0 ; Haliydhrange, R75 ; and Kérwir rangﬂ., Rgo. The wax
averages R14 per maund, and is principally purchased by Goanese for
making wax candles.

In the Central Division, K4{nara, the supply of wax is derived chiefly
from Yellapur and Mundgod, Yellapur producing 2,250 lbs. and
Mendgod 750 {bs., or an annuul outturn of about 3,000 Ibs. Wax is
sold by the collector for Rays to R290 per kands of 560 Ibs. and is
purchased by Goanese. Inferior portions left by straining are sold at a
low price. A peculiar fact has been noticed in this division, that the
honey is always at its best when the Karof (Strobilanthes ciliatus,
Nees) isin flower. This interesting fact confirms the belief in the virtue
of this tribe of plants in affording 4 superior food for Indian bees.

The four talukas of Sirsj, Siddapur, Kumta and Honawar in the
Southern Di.gion, Kénara, are largely used by honey and.wax
contractors. The values ¢S the ¢yntracts for three years ending
.1893-94 were— At t
N ‘ 1891-92. 1892-93. 189304,

s e R ‘ 8? R
irsi . . . 1,571 3 1,340
Siddapur. . . 157 122 ’%;9
Honawar . . 48 73 64

The contractor, while keeping 2 little for local sales, sends most

of the wax to Bombay in square wooden boxes. The price s very low,
being only 3 or 4 annas a seer of twe pounds. There is such a ready
sale for the wax that very little troubleis taken to preserve the honey.
. The seasons for collecting wax in Belgaum are May and Novem-
ber. There are four kinds of bees met with in the district, A. dorsata,
A, indica,_ A.floreaand; Trigona‘ 1 but the bulk of the Wax cories
from the combs of the A, dorsata, which is known by the Marathi
name Konegi. The combs are < colletted by the village people,
principally Mhars, Kunbis and shepherds, those of the Konegt bee are
only collected at night, at which time the” bees are less inclined to
use their stings. The supply of wax in this’ district is not large
amounting in all to about 5o or 60 maunds (281bs, each). Most oE
| the wax is exported to Goa and Bombay ; the market price in Rel.
gaum ruling at from R1s5 to R20 per maund.
In Dhédrwir combs are collected by Lamanis and Hale Paj
the wax is made "up into balls, The ampunt collec
maunds valued at R1o per maund. It is estim
of wax is anntally exported from the division.
Experiments in apicylture have been atte
tions of Bombay, but as far 35 can be ascertaine
success. The only bee which can be said to
Nasri-jen of Kdnara (2 species of, Trigona
has a peculiar taste and iy prtzed for its medi
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of the Bees'-wax of British India. (D. Hooper.)

BERAR.—Reports on the collection of koney and wax in the
Hyderabad Assigned Districts have been received from Win, Bésim
and Ellichpur through Mr. Cecil Bagshaw, the Conservator of
Forests. The abundance of supply depends to a great extent on
climatic conditions; a dry season being responsible for a large yield,
while a heavy rainfall prevents the formation of combs. The
industry is in the hands of the Kdrkis or countiy people, and the
Gonds, Kolams, Banjdrds and other wild tribes, The collection of
the Agya combs (A.dorsata) is very troublesome and is only
performed at night time. A manclad ina blanket climbs up one of
the trees (which are very lofty, such as the Bar, Pjpul or Anjar) and,
with a torch in his hand, burns and disperses the bees. The collectors
usually rub themselves over with _some kind of ointment prepared
from herbs, the composition of which is known.only tc.;he Gonds and
Kolams, and is said to be sting-proof. &

The extent of the export ofe wax ‘Cannot be even a roximately | .
p pp 20

given as some is collected in forests belonging to Izardars; mor-
over, no records are kept, as from certain forest lands, head Joads are
allowed to be removed free of duty. Pusdd Taluk in Bdsim gives a
fair yield, and as much as R'1,000 t0 R1,500 worth is reported to be
sold annually in the bazars. Collections are also made in the forests
of the Melghdt, Ellichpur, and in Mangril and Win, but the expoMs,
if any, are of no commercia} importance, The bazar price of
wax in Ellichpuris 4 annas per pound which is very low.

The bees from the Win district have been jdentified as Apis
dorsata and A, forea; those from the Bjisim district as
A, dorsata, A. florea and Trigona SD. ; and those from Ellichpur
s A, dorsata (4gia bees) and A. indica (&Ku/; bees). , ‘

MADRAS.~This Presidenc; sopplies large quantities of wax and
honey for local and &xport purposes at very moderate rates, and in
many districts the trade is capable of gTeat expansion. The hilly
regions from Ganjam to Tinnevelly on the Eastern Coast, and the
Western Ghdts of South K4nara and Malabar are the abodes of wild
bees of the Apis family whose combs are annually gathered by the
hill tribes. . i

In Ganjam and Vizagapatam tbe Konds recognise four different
kinds of bees krown by the Uriya names of—  ° ‘

(@) Bhaga moku, a large sized bee (Apis dorsata).

(8) Satiapuri moku, building its comb in 7 layers (A. indica).

(¢) Binchina moku, with a comb like a fan,

(d) Nikitimohu, a very small bee.

The honey and.wax are collected by the Konds and a class of

BEES.
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Berar.

. Trade.

Madras.

men called Benias, who almbst live in the_ forest and are expert
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C%ﬁori climbers of precipitodsrocks and lofty trees, F rq"}I Gimsir from of cliffs and on the trunks of trees. Men are lowered from the rocks CERADE. T

600 to 700 lbs. of wax are annually exported, and a large quantity in
addition is brought down from the hills. The local price is 6 to ¥
annas per pound. The estimated annual outturn of wax in Konda-
semtha and Kristurdesrepeta is about 800 maunds, which sells at the
average rate of R17 per maund.

In the Pdlakonda range of Vizagapatam professional honey
gatherers belong to the Savaras, Jotoahas and atribe called Nakkalus.

The Godévari and Kistng districts afford honey and wax more
than sufficient in amount for local requirements. It is collected
by Gottehs and Kays, Wax isoneof the principal products of
Peddapuram in Goddvari, and in the Kistn4 district it is procured from
Satterapa.\lle,gPalnéd, Vinukonda ¢nd Bandar. A collector in the last
named districtis let down the rocks with a basket lined with wix, 3
- knife, brushwood and a light:: Whenche feaches a comb he cuts away
“he undferpart containing the\‘la.rvas,r which can usually be done
at night without disturbing tre bees; he then lights the brushwood
to drive the bees out and cutg off the upper portion of the comb
and puts it in the wax-lined pasket. At Vinukonda wax sells for
Riz the maund of 25 Ibs,, but there is no great supply as the quan-
tities collected are mostly consumed locally.

Kurnool.—Lare collections of honey and wax are made on the
Nellamal4i Hills in Kurngol. The hillmen of the Chenchu tribe are
the collectors of thege products, and this has been their recognised

class of people, otherwise most cowurdly and apathetic, haye the
.courage to ventute into thege apparently inaccessible and dangerous
?laces. The estimated quantity of &ax ¢xported from Sirvel taluk
is about 200 maunds, this is brought to the market from Muttanal
and Chruvu. In 1894 Sirve] exported 5,000 Ibs. of wax valued at 4
annas per pound, and Nandy4l 250 Ibs. at 8 #nnas. The whole is
sold to Bombay and Madrag merchants. Very little honey or wax
_is collected in the Verramalaj Hills.

Bellary affords wax in the Réyadrug and Sandir eamindaries.
The couafos are collected by Boyas and Bedars from Government
leased forests, the' Raja’s forest.at Sanddr, and fromr reserve forests
near Réyadrug. The combg occur in crevices of over-hanging rocks,
It has been bserved in this district that when the Tamarind
tiee flowers profusely 5 large yield of honey is always obtained
About 20 maunds of wax are exported each year from the Rﬁyadmg'
reserve, selling at the low price of R3-12 per maund.

Cuddapah.—Wax is collected by the hill tribes, Cbenchus and
Yénadfs, from the combs off the APis dorsata found in crevices

B. 392-415.
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caste occupation from time jmmemorial. It is strange that this .

with lighted torches and collect the combsin baskets. 150 maunds
of wax are annually exported from this district, and is chiefly sent
to the Madras markets where it sells for R1s to Rz0 per maund.

The Yénadis and Muthuragus are the expert comb col-
lectors of the Nellore district, and the localities are the Veligondahs
(a part of the Eastern Ghéts)and 1o some extent the island of
Srtharikota. Whenthe hives are built on precipitous rocks, a drop
made partly of bamboo and partly of Juroi (Ficus Tsiela) fibre is let
down the cliffs after securing one end of it to a tree or staple. One
of the party then descends by the drop, and for his’ safety a rope
is passed under his arms. He carries With him a leather bag, &
torch made up of whisks of grass, and a stout stick. On getting
in Jine with the combs he lasaes himself to the, drop, “zhts the torch
to drive away the bees, and re‘moves,:.'rxe combs, which are handed
up to those of the party waitirg abcve the cliffs, Statistics as to
the quantity collected are not available, but about 2c mauncs
or 500 Ibs. of wax are annually exported. The price is R3-5-4 per
maund which the middlemen sell at the rate of Riz to R16.
The bees from this district were thus identified . —

Perai Tenai Egalu . Apis dorsata.

Thorri Tenai Egalu . A indica. .
Pulla Tenai Egalu . A florea,

Mussan Tenai Egaly . 'Trigona sp.

In North Arcot combs are collected by Irulas or Yénadfs all
over the hill forests, The combs are reached by means of a ladder
made of the Zidda thiga creeper suspended from>the rock; combs
are collected chiefly for .heir .wax Which is largely exported to
Madras, Vellore and Vaniyambadi. The combs are said to yield §
viss of wax and 1 viss of honey. The Wax is sold for 12 annas a viss
locally, and in Madras at R2-8 a viss. (1 Viss = 3:65 Ibs. Av.)

Honey and wax are collected in the mountainous and thick
jungles of Trichinopoly such as those of Pacham4lais, the Marnaga-
puri, the Kolavur hills, and the Musiri range, where wax is obtained
in some abundance. Wax is also one of the principal products of
the Pachamélai hills, The combs are collected frcm large trees, and
from species of Euphorbia, The Catholic missionaries of
Trichinopoly have triedto domesticate Certain kinde of indigenous
bees, but, as far as can be ascertained, With only indifferent results.

There is a limited industry in honey and wax in Tinnevelly,

- where hill-men and coolies coilect combs near the foot of the hills.

There is no means of knowing the extent of supply as the right to

Madras.

Nellors,

North Arcot.

‘Trichinopoly.

collect is leased out to contractbrs who extract other minor produce '

: B. 392-415,
( 3223,)



The Agriculinral
¢

T T T T T T I T I e e

— T

An Acconnt of the Sources, Preparation, Trade and Composition

Coimbatore.

Nilgiris.

Malabar.

|
|

! houses a, foot square,
i downwards with a few h

! the hillsides with blossom in

from the forests. Thegprice of the wax v
maund. Madura affords limjled sy
the Saduragi and Varshanag hills,

C:oirhbatore is alarge centre of the wax trade in South India as
the hills on the nor_th, south, and west are the homes of innumerable
bees. In South Coimbatore combs are collected by Irulars, Maduvars,
and Kaders in the foresty of Tunacadavu, Pollachi, ’Udamalpet;
Metupolyam and Bolampyi ranges. The collection of the honey
combsis 3 dangerous OCCupation. A hill man with a torch in his hand
and a number of bamboo tubes suspended from his shoulders
descends by means of Topes or creepers to the vicinity of the comb.
The sight qf the torch Griveg away the bees, and he proceeds to fill the
bamboos with the comb, and then ascends to the top of the rock. 200
maunds of wa are collected annually and sells for Ry per maand,

The hill men on the easforn side of Mangapatti domesticate bees
to 2 small extent. The contrhmncesito hive them are small raud
or earthen chatties or pots placed mouth
T N b8 fe tolessx'mxde in the bettom,

) imbatore Sholagars, a wild tribe, ¢
from rocky crevices. Thege comlg)s are much larger tha: ltlle]ztsecf?):]:;
on trees and are supposed to contair twice a5 much Wax in proportion

to the honey, 'Kollegal gnd Bhavéfl ranges furn
J ur h
maunds of Wax a yedr which is all exporied g nish about 125

On the Nilgiri Hills the aboriginal tribeg
) of Todas, Bad d
Karumbas are adepte at collecting and Preparing honey :ﬁ?:zx
for the market. On these- hijis the combs of° Apis dorsata are

found at an elevatipn of 5,600 feet, and these combs are collected by

:Iain Katumbers and Sholagars. The Supply of honey varies accord-
ing to the nature of the season, and is especially plentifn!

and of good quality when Strobilanthes Wights
Kunthianus and other species are in flower, T\;\gg l:)tlf::: sc'lotﬁé
certain places once évery §
. In North Malabar combs are collected by Jain (hgneeyv; l’{e:rr:;nben
in the Kudracote and Begur reserves. The Apis dorsata buildin
on trees, supplies large quantities of wax and honey. About’ 170 Ibsg
of wax ‘ire collected avnually from the above reserves : jy is sold .
Marantoddy and faken 1 Tenigherri and Mysore, - ’ at
The three bees found in South Malabar are
A. indica afid A, florea. The combs are
tribe called Naikers. Sometjmes the combs ¢
are so large that one cannot be carried by a
are removed from the rocks by night when thet
is let down the rock by a rope or rat[‘an, and wi
he dsives away the, bees, Ije theh remgye
(
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: a
placed in bask& and carried up by another rtpe.  About 25 maunds
of wax can be exported from the district annually,

South K4nara:—The hill tribes gather honey and wax from the
rocky spurs of the Western Ghits. Coondapoor taluk furnishes 40
maunds a year, Udipi 50 maunds, Mangalore g, Upninangadi 7, and

« Kdsaragod 10.
The quantity of wax exported ten years ago was—
189192 189293  1893-04.
Cwts. . » . . 300 84 75
Rupees . . . 15922 6,802 6 16
Rupees 5 to R20 a maund are the prices betweey which it fluctuates
in the district.
The following were the prices for bees-wax in the Madras

Pfesidency in 1894 :— . Per pound.

{ , a. p. -

Nallamaldis, Kurnoo! S ) . 14
North Arcot ., . +« = . 1 8
Nellore . . . . . . 2 3
Waltair, Northern Circle . 2 4
South Coimbatore . . i g
South Kénara . o . . . { “to .
12 8
¥ 6 o
Ganjam . . . . .o . . { to
. L N 7 o
North Malabar . < . 8 o
. 9 o©
e Tinnevelly S . . s . { to
1o q -
Vizagapatam (averuge) - « . . . .11 0
South Malabar . .. . 12 ©
9 6
Cuddapah (at Madras) . - . . . {wta8

Middle men or Chetties purchase waX from the jung}e tribes of {&rcot,
Kurnool and Nellore and resell at m:me and three times the price at
large towhs. The Madras mannd' is the usual weight by which wax
is sold, this is equivalent to the weight of 1,000 tolas of rupees, o;
a5 pounds. 'The prices at Sonth K4nara annas 3-2 to 12-8 it equa
© Rg [tioR‘;;j .p-e:Hu;:)‘;;:nd bees'-wax are collected in Upper and Lower
Chindwin, Kétha, Mandalay, Pyinm:ina,. Mirbu and Tenasseiim,
The season for taking the combs an.d selling the products is from
March to May. The Chins at this time of the year are particularly
ehergetic in collecting over the large tract of country at the foot of

their hills. The Chins have an interesting custom with regard to the |

B. 392-415.
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gat}:eﬁng of the combsq In some villages each man K.s a recognised
claim to collect over a certain locality ; this claim he has inherited

| from his ancestors, and on his death, the privilege descends to one

of his children.

The bees of Burma are of four kinds. The P :
' . X ya gys (Apis
dorsata) is the largest, about an inch long, blue black on the dox':ial

surface with yellowish sides, The combs are found on huge forest -

trees and occasionally in crevices of rocks, The combs sometimes
w?xgh.from 25 to 30 viss, or on an average 1§ to 20 viss ; one of these
will yield from‘ 5t010 Ibs. of honey and 1 to 1} 1bs. of wax.

The Pys-aung Is 2 medium-sized bee building chiefly in the
hollows of trees. =~ - ‘ ¢

ThF Yin pya or Apis florea is the smallest kind, and builds small
combs in bambBdos and bushes which yield only § to 1 Ib. of wax eagh.

The Pya gyi is the most i&\mmnt,‘ as the honey of the other bees

1 is, often tainted and the wax vey dark in colour. In the season a

party of wix-gatherers Consisting of three men, one being an expert
climber, proceed to the forests," The bees are stupified or driven off
by meaps of smoking torches, and the hives are then cut off and
lowered by ropes tothe men below. “The smoke of a Burmese
cheroot is sufficient to drive off the bees from a small comb. The
Karens ascgnd treeﬂfor the purpose of ébtaining honey by means of
bamboo spikes driven into the wopd. When combs are found
on the sides of steep cliffs and limestone rocks in the hills, the
collector, suspended by a rope.swing, knocks off the whole of, the
combs with a pole and they fall to the bottom of the hill. Bees are
mdch more 'plentiful when the Strobilanthes (panthinbin) is in
flower, an event which happens about every six years, i

A curious ceremony is performed in oz Kabaw valley, Upper
Chindwin District, by certain associated villagérs when the éowerin
takes place. The villagers build bamboo hives near their villasgesg
and after having made offerings to their Nass (wood demons,
Dryads) they, after having themselves .gone through a complicateti
ritual accompanied with songs sung in the Kudu dialect of the
Shén language, invite the bees to swarm, the Shéns at the game time
make as miuch noise as possible by striking tortoise-shells with a stick
made- from a fresn-water cat-fish (dried, in the sur till it is like 4
bone, Nga-yan). They then leave the hives, visiting them every now
and then to see if bees have swarmed, and going through the rite
agdin on any sign of a swarm., 1f swarming follows, they eat the
resuiting honey. This festival coincides with the flowering cycle
of the Moyan, a species of Strobilanthes, shrubs of which cymu
are known to blossom at regular interyals in hilly regions of Sougthcrn
India as well as Burma. i )

B. 392-415. ‘
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‘A conside:{ble and expanding trade in begs'-wax is carried on in
the Upper Chindwin Division; the duty returns for the two years,
1892-93 and 1893-94, being 1,636 3 viss and 3,541 viss, respectively.
These amounts of revenue were paid at Kindat. The honey is of
poor quality, and is only used by the Burmans, but the wax collected
by the Chins is brought for sale to the Kabaw Valley and to several
riverside villages on the upper reaches of the Chindwin up to Kanti.

“The trade is in the hands of Burmans and Chinese who pay R1 to
Ri1-S to the Chins for the wax. The value at Kindat being R2 per
viss and the Government duty 13% per cent. ad palorem, so it will
be seen that there is a wide margin for profit in wax transactions,

In Lower Chindwin Maukadaw'is the tentfe of the honey and
wax industry. The supply is abundant, and if communications
were better in the Mahamyaing Forest, there is no dcabt that trade
could be "greatly developed:‘A“The ﬂ;&ree bees peculiar to this Divi-
sion are the Pya-gyi (A, doisata). the Fin-pya, which makes =
comb with a smaller proportion of Wax, and the small dimmar-hee
producing the black substance called Pwe-nyet,

Some of the largest combs of the Apis dorsata yield about
so viss of wax. The annual outtum of wax is said to be between
2,000 and 3,000 viss. i

In the Eastern Circle, Upper Burma, wax is a minor forest product
obtained from Bhamo, Kétha, Mandalay and Pyinména. In 1893-04
the total amount obtained by license Was 573 viss valued at Ri126,
an improvement on the previdus year which was given as 250 viss
valued at Rgo. These figures do not give the whole of the amount

.2xtracted from the forests, as some of the licenses are purchased in

kind. For instance in Kétha there were 10 licenses issued in 18¢2,
a8 in 1893, and 23,in 1894, and reckoning 3o viss of wax for each
license, a very fair estimate may be obtained of the amount extracted
by each license holder.

In the Western Circle honey and wax are gathered in Upper
Chindwin and Minbu; in the former division, in 1893-94, 187 licenses
brought in 4,437 viss valued at R935, and in the latter division .5
licenses guve 500 viss valued at R10. The total yield of the Circle
for the year returned a considerable increase over that of 1892-93,
which was returned at 2,036 viss va.ued at R460. T

The right to collect bees’-wax and honey in the forests in
Tenasserim is sold by public auction yearly, The following table
gives the amount realized during the five years :—

1858-89, 1889-90, 1890-9t. 1891-93, 1892-93.
R . R R R R
1,286 895 {545 1,105 1,085
B. 392-415,
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. %M The price of bees-yax in Lower Chindwin, Pyinména and Kftha is THE USES OF WAX. . WAX.
surma. | R2-8 per viss of 3'65 Ibs,, or 10-9 annas per Ib. This is the rate in Bees-wax is known in India under the following vernacular
the jungle, in the towns it i 5o per cent. higher. names :— : :
Tenasserim. In Tenasserim the price fluctuates from Rz to R5 per viss (8% Mém, Hup, BenG., Dic, Pers.; Sintk, Kisn.; Mena, Mam, Kan.;
annas to R1-5-11 per 1b.) as shown by the market rates in the follow- © O Min. Guz.;  Moshukkin, méllugd, TAM.; MainaM, minum, Tei.;
ing townships : ‘Vé Rs;, Wagaru Rz, Zaya R4, Ataran Rz-8 to R3, Meshuka, lelin, Maav.; Phayonie, Buan.; Madhujam, siktha,
East Salween R2. The markets are not supplied from local collections, © Sans.; Shams, ARk, ; [ii, CInek, .
but the wax is imported from Moulmein. In 1893-94, 23 cwt. of wax Compared - with the amount expoyte,d wax has only a limited use
valued at R1,97 € was exported from Mergui on the Tenasserim coast. in the country, but for many years it ha‘s regularly been employed
There are no records of any successful domestication of bees in in minor industries. ~ Tavernier in his T}'avels," Vol. IL, p. 413,
Burma. The “Kachins are said to have domesticated some forms says: ** Wax is cheap throughout India and is ezsily bleached, every
of the wild bee, aid t onfe of ‘the hills experiments were made religious house always has a large supply of wax tapers on account
with the stingless bee (A, florea ? ), but it was found to give so little of the festivals when numbers Are l'.gh.ted, before .+*he grand altar
honey that the'trials wgre abandoned. * . and in all the chapels. Eyen _t_he 1@5‘—' of the Dutch sailors had
EXPORTS The following is the quarfty of bées'-wax exported from the whole 30 0r 40 of the tapers for his shi1e, and some of them had 804+
4008 [=of India to foreign countriesn‘d‘&ﬂ\g thdpast twenty-four years :~ as thick as the thigh.” rort th o .
P < Cwt. R A considerable amouqt.of wax trom the West?rn f:oast is sent to
8879 . ., ' P 266,644 Goa annually to be made into candles for- burning in the churches
1880-81 . . . 6,502 5',45.”0 during religious services, and in Bﬂﬂf}& thousands of wax candles .
. . 188586 . . .° 5635 . g11,127 illuminate the pagodas during Buddhist ceremonies.
188788 . . ., .. 508 4,61,605 In the Central Provinces it isused by Chipas for stamping patterns
8888 . . 0 483 345,011 on cloth. And in Burma it makes wax-resist patterns for dyeing
¥oo188gg0 LY, L 4322 3105,409 silk. In North Arcot it enters into the preparation of wax cloth. ¢
189091 ., . . . . 6,514 4,723,630 The Kasarars and Lonars {metal-workers) use wax for making
. :gg;:gz T 5814 447,375 impressions and moulds of images and for other purposes. -
93 . T r .. 4667, 368,361 Wax is one of the ingredtents for preparing artificial flowers.
‘893 94 . . ¢ ‘e 5,816 4,90'87‘ : ST hi . low 4 . . ‘¢ -
I 189495 ., . . . e 7487 7,05.247 . In medxcme' white 'and yellow wax enfer largely ipto the
< 38596 .° . |, . 588 5,54’7,5 manufacture of ointments” and ?Iasters. I.Jnder the name of Cera
18697 . , . . . ‘3.;*2 2.76:190 flava (yellow wax) ‘and Cera alba (white wax) it is official in all
18978 . ., . *. 353} 2,80,806 the Pharmacopeeias. ‘
BgBo9 . . . . . 4846 3.89,379 ' T1
18y9-1900 . . . . . 5787 « 464,172 CHEMICAL EXAMINATION O.F THE WAX. gl)l{liﬁ%%l‘
i9oce01 . , .+ 5059 4.26,917 Bees’-wax is chiefly a mixture of' cerotic acid and myricin or TION.
190102 . . . .+ 4139 3,64,179 myricyl palmitate. In smaller quantities there occur also meliseic
¢ ¥goze3 . . . . . 4481 384,753 acid in the free state, and myricyl alcohol and ceryl alcolol. Small .
¢ ® Exports from : To Cwts quantities of ,unsaturated fatty acid and hydrecarbons havg also
Bengal ., . 3020 Straits . o 2062 been found. 8chwalb has isolated WVQ hydrocarbons, heptocosane
¢ g‘mgha)' «- .« 262 ° Unifed Kingdom 123;3 * melting at 60 5 and hentriacontane melting at 67°C. .
Borma S g:";’;a"y - . 534 The ratio of free acid, regarded as cerotic acid, and myricin,
. Sind. . - 32 Frgmg Coe 3'; has t.)een found by Hub! and Hehner in a number of well-agreeing
= United States | 1%7 experiments as 14 86.
4481 Java, Belgium, Bees’-wax is a)most insoluble in cold alcohol, but boiling alcohol |
Mauritius,.etc, 17 dissolves from it the bulk d: cerotic acid and a small quantity of |
. L} e ‘ B. 392-415.
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" | countries, provided they are genuin

myricin. A.l-' alcoh9lio-~ solution is acid in reactim{ On cooling a
hot alcoholic solution of wax cerotic acid separates out in the
fom_ of thin f‘“dl‘,” 80 completely that the solntion does not become
turbid on mixing with water, a glight opalescence only appearing.
. Warm ether Qw.solveo bees’-wax with facility ; chloroform dissolves
it in the cold, ledving behind any impurities .
Bees'-wax is frequently adulterated in.the E
‘ ) uropean markets,
The usaal adulterants are water, mineral matters (l;e:llow ocl:re
gypsum, etc.), ﬂo?r and starch, tallow, stearic acid, Japan m’
carnauba wax, resin, pamaffin wax or cerasin. The mineral an(i
v?getable structures may be Qetected with the microscope or some
::mp'!e methods, but the identification of foreign fats and waxes
quires a more intimate i i i
e etitoents of the macquamtlance ..mth the chemical character
The constants of Europeatihees’-wax as gi |
) . ; . ees'’- given by Lewkowitsch i
~*Chemical Analysis of Qils, Fat®and Waxes " are armny ged belaonwh :T-

Melting point ‘ pan
. . . . 615°— 65° 633°
g:.d value . . e 168 212 19
hervalue . . | qp8~361 39
Saponification value , .’ 878 —107'0 97'4

lodinevalue «  , | g o4

These numbers apply to the wax csecreted

! S A by bees of diff
species, such, for instance, as that of Apis m:mﬁca oLz‘n:n mn;
A. ligustica, Spinola, showing th ; mpl

1 . e practical identity of sampl
from different zoological sources, In tebting samples fryom diat;zfe::

e and unadultera
accord substantially with the above figures. ‘. terdted, the res'nlts

Adulterants.|  In order to compare the numbers OF constants with those of other

’

materials used for adulterating bees™wax the- following table is

appended :—
' Melting Acid Eth. Saponi.
- point, value, valud 6::[:“
e,
IS : ¢ e
Japanwax . . N o ! 3
Carnauba wax .. * 58:" 20 ! 300 220
%hi;loese wax. . . ¢ 81° tra :e , Z,S 29
allow . R . . N 0 : 3 63
. . . . 45 ~
feacaid - - 0L g | G0
. . » . Q } e
Paraffin or Cerasin . 4413%'. 140 f 20 16151
e wax ., . . . . ° ooel e T s
' . [k 20 7s o5

B. ”2'_415 l ( )‘
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S of the Bees'-wax of British India. (D. Hooper.)

- Aeeordinsri\a this table the lowering of the acid and saponification '

Jues of a sample would indicate the presence of paraffin wax, apd
& higher value than the normal would show possible adulteration with
stearic acid, tallow or Japan wax. Mixtures, however, may be made
of these materisls which resemble bees’-wax in so many particulars
that it would be difficult to detect the sophistication by ordinary
methods of analysis.

" Regarding the bees’-wax of Indian origin it does not appear that
authentic samples have been subjfcted to any systematic examination,
although it readily finds markets in different parts of the world and
realises fair prices when carefully refined. In a paperby G. Buohner
on * The Analysis of Bees™-wax ™abstracted in thC Fourn. Soc, Chem,
Industry, 1901, a short notice is given of a particular kind of Indian
wax. - Under the name of ** Ghedda Wax " the author ststes :—

«This is a very plastic, arematic W.x derived from British India.

It gives very abnormal figures, 7nd the author has frequently met wit% .

a- sample giving results such as—Acid Vf‘l“e 5'33, Ether value 8335, a

Saponification value 93'68.” .
With the object of making a fuller enquiry into the subject and

to test the relative values of @ geries of Waxes from different parts of
India the samples in the Indian Museum were examined. These
specimens had been sent in answer to the circular letter sent by the
Reporter on Economic Products, and 8 large nuwmber of the wases
had been prepared from the tombs of bees which were entomolo-
gically identified. In the accompanying list is set forth the registra-
tion number, locality of collection, appearane of the sample and,
when possible, the origin of the wax.

Reg. No. District. - Origin of wax. Colour of wax.’
- L. —
280 | Panjdb , . . teeene Dirty white.
284 | Madras ce e . reens Clean white,
285 " . . . Whitish.
286 | Poona, Bombay . . voree Dirty white.
287 | Birbhum, Bengal . . White, N
‘308 | Simla, Panjab . ) Light yellow.
3og | Jessore, Bengal . e Brownish, dirty.
3to | Burma . . . . seeees Dirty white.
318 | Poona, Bombay o s ¢ Ditto. e
. 327 | Madras . . Light brown.
:pg . - . .| Light brown,
' dirty.
339 | Birbhum, Bengal oo e . Dirty white.”
1459 { Andaman Islands . . L e . Black.
4608 | Raipur, Central Provinces | ApiS dorsata , .| Dull white.
4610 1 % " ” » forea . Brownish, dirty.
‘ B. 392-415.
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i AL |Reg. No Districti¢ Origin of wax, ;’71 Colour of wax,
’:!.ht of . l
4614 | Réipur, Central Provinces | Trigona sp. . Black. - :
1216 gia:‘guﬂ ”» ” Apis florea . Ditu;
24 s »” itto,
4630 | Cuddapah, Madras » dopsata . | YDe'?lo.o wish
4743 | Godhra, Bombay °, ybit&m
4744 | Panch Mahals, ﬁombay "| Apis florea boy bh' )
4745 ghalad Taluq, BOﬂhay . ” ” . . er;{": e
2;52 undarbans, Bengal . | Apis dorsata . . Diny“w}'ﬁu.
5 » ’ N » . iti
4760 | Damob, Cex}trx’al Provinces| fea . ! ‘gxﬁ'ﬁm
Laretl e T Kok (Trigona) . .| Black,
4762 | Jabalpur, Central pProy. '
4765 | Nilgiom, Madeas * | apie tadicy” i
4785 | S. Coimbatore, Mady: \: ,y '~ dorsata (bme): W ‘i‘!tc du:.
« . 4803 | Chaibassa, Bengal . W » ‘dorsata | Very impure.
* | 4832 | Dbérwér, Bombay . [} | ‘florea . | Dull, whitist,
4374 | Sifsi, Kénara, Bombay, , | Trigona sp. . |Brownish
4912 | Dehra Dun, United Prgy. ‘ Black.
sor6 mces” . ,. . .| Apis dorsata . . Dyll whit.e.
4963 | South'Malabar, Madras \| o % | L o
568 | North  , © ol
452%? N » », ) . nght n.
_an ellore, ,, in i
2035 ! ¥ . ” : n' l‘ﬂdiﬂ o Dull white, -
5047 | Sambalpur, Central Pyoy- ’ : i
inces . . . s dorsata Whiti
.| 5040 “ . in t L s
*5051 | Chhindwér4, Central Proy- Trgonc 8. +| Black.
inces . . . . | Apés dordata i
5053 | " » o forea - k;ﬂl‘r browe.
5137 { Trichinopoly, Madrag .| ... Dull whi
5199 | Bashabr, Panjib . . e { Li l\t'br':;
5613 | South Kinara, Madrag Apis florea | B‘s -
5616 | Coondapore, " . | Trigona sp, , . Br::kn.
5617 South Kdnara, “ | Thodijigabees | Light brown
5720 | Bast Khandesh, Bombay , | Apis dorsata . | Brownish,
572 n » » .| Trigona ». . . Lli’ght yellowish
5746 | Hazéra, Papidh . Apis dorsata e
5768 Coimbatore, i\{adras - .?u° Wt . evrf‘;::'d
5768 »o » .| Koorbuthan bees | | Yellow b::'
5774 " ” ' Ap‘. indiea vefy "“;;(
. brown.
g;gz) Mad’;as .n ) n dorsata | .| Dull ‘!’\iﬁ.
8a0g | Mussoorie, United Prov. » » . .| Yellowish white.
mnces . . . ”" S
| - o [t (Autumn) ) Dyl whiee,
- T T e
B"‘ m?4ls- )

o

v L s L
e R of the Bees’swn of British India. (D. Hooper.)
e
Reg. No. ~istrict, Origin of wix. Colour of wax,
5138 Gurdsspur, Panjib . | Apis dorsata . L‘ilght brown
L irty.
171 3 g » | .| » indica ., ,|Brownish.
6341.| Dehra Dun, United Prov- .
inces . . . . ” s‘or."t‘ . . Soapy colour:
6 ) » w o » indica . | Yellowish.
6;:3 Sooligarh, Central Prov-
«| inces . . . .| » dorsata . | Dirty white.
6529 | Rawalpindi, Panjab .| s indica , | White.
6653 | Almora . .~ . .| , dorsata . | Dirty white.
17049 | Sundarbans, Bengal .| Refined . . _1*  Ditto.
21061 | Sah4ranpur, United Prov-{>  ~ a "
inces . . . .| Apis dorsata . .| Yellowish.
21062 9 »” oo Refined . | White,

In the following tables restits of the examinations are ;
classified according to the origin of the specimens. Figures are
given for the melting point, acid value, saponification value, ether
vahie and iodine value.

' Melting poinl—~This was taken by means of a glass capillary
tube suspended in water by the gide of a Centigrade thermometer.
The temperature was read ofFimmediately the meliing wax rose in
the tube. R : *

Acidvalue—~This was determined by heating the wax in boiling
alcoho! and noting the amount of alcO‘hO]ig potash required to neu-
tralise the free acids, using phenol-phthalein as an indicator.

Sapomification value.~The"amount of caustic potash (K HO)
required to saponify a weighed quantity of the wax, after boiling |,
for three hours in an invertgll condensor.

Ether value—This “figure is ‘arrived at by subtracting theacid
value from the saponification value.

Jodine galue—Hdabl's method of estimation by means of an

alcoholic solution of iodine and mercuric chloride was employed.
The iodine solution was allowed to act for 12 hours,
«. The Specific Gravity was oply determined in a few selected
samples. While English bees’-wax bad a density of o'g60, three
samples of Indian wax Vjried befwgen 0953 amd o'g64. The
Trigona wax like that of the adulterated samples had a higher gravity,
vi%,, 0°980 10 1°000, and therefore scarcely floated in water.

When much dirt was present the sample was dissolved in chlor
roform to remove impurities, and the analysis was conducted on
the clarified portion. ~ .

s
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A'Mdym of Bees’«wacx, /
Melhng Aci2 Eth | Sa - | 1ot N N
Reg. No. point, | valne, ;lueer. ho:o '::gc:‘ l'o‘d‘i“n: Rananxs,
Bes’-wax sameres (oR1G1® NoOT staTeD),
280 66° . } .
| 66° 4 878 o532 ! &
A clagogomomlog) -
8 .| e qes i 721 %9 si
287 62°3% log 878 | 986 49
28 82 (NS 3 'S [ 830 L 945 45
2ol Wy ws 3
318 . | 635° 2 748 E . 880 i 23
e s 7 930 | 40
328 625° 73 . sed -Sbs i 8 )
839 6F e e | 43 |
4743 63° 83 ¢ AR Sy
a5 | 63 3« sea o3 Iv!
4762 1 615° 73 ¢ 852 925 59
5137 61°s° 54 T7' tove 3
5199 50 73 9 Y 37
17 .1 6 ya  ¥oa ¢ 854 oy
T | ek F3 g S s
5768 64° - 87' 959 5
6009 6° ' M- 83
1 | B3g go'e } 97
e B e
Average .| 63°9° 5 ‘9 | B
Maxuﬁum 63°93 lgg ; xgg? L. 12; 53
20 "
‘Minichum | 61°3 52 | 748 j « 854 uz)';
o ! * .
Apis florea. |
61 . *2°
:7 4: gfoz 61 859 } 920 | 90
4832 60 F] | o8| gede] M4
] 67 123 ] 130'5 7’7 |79 per cent,
O 0. ¥ 0
5053 6 84| 8o, o024 | 6o slnwb:ﬁt
5613 .| 63°- 89 | 1037 I 326 6o ':;;Ir:ble.
S ,\ S S —
B ‘ T
Avera . 3¢ | . (
Muim | 6 3| 2581 1)
. (- K
inimum 63 } 6 80'8 i gs 'S !é'g
" ]
‘ ) r T |

Q ulthoaeu'mxd 8:&!-!: India,

(D“Hoapar.) 1=

Jualyohofaampm of Becf"tvva.v.
" ‘Melting | Acd | Ether | Saponifica- | lodi
Reg. No, m‘ val‘:e. valoe. ! tio?:;lue. ul::. Remarks.
Apis dorsata.
4608 .| 62° 72 o718 1050 53
4630 .1 62° g1 | *fo9 50-0 62
4755 .| 63° 102 | 873 97°§ 48
4736 .| 64° 73 877 950 50
4785 .| 625° #4 | 97|, 951 !. 53
4803 . 6x° ; . o o |Very impure.
4912 .| 67° 77 © 843 920 ; 8
4916 .| 63° 66 < gro 977 © 83 1.
49@ . 63 C ‘ ).93.4 JOO-O;‘ ; 6.9
4968 .| 625° 74 9I5| Toga . 67
So47 .| 627 72 |, 904 976 61 ,
5051 .| 60° 59 . 917 976 ) :
5730 .| 665° 61 | 695 756 90 | 4{'s per ¢ent.
5746 .| 665° g2 | o8 Tooo 9'g | insoluble|
5766 .| 64 52 L 956 loo®d | 57 . |10'5 per cent,
s777 .| 6rst | 5o & 803 952 | 59 | insoluble,
g0 .| 625° | 73 ‘ g’ 980 | 53 :
6138. .| 6a° 74 |9 1002 76 | 7's per cent,
6241 T 83 | 817 900 |, 90 | insoluble. |.
6308 .| 64° 66 @ 942 1008 59 .
3 | 62 61 | "351 or2 73
21061 .| 63 58 | 806 924 80
17046 .| 61° | Br | ex7| oo . 53
Average . | 63 1° 70 °  8g4 962 67
Maximum 67° o7, g78 1050 9'9 .
Minimum 60° ¥4 | 995 756 4'8
Apis indica.
6o .| 62° 66 | 959 1025 69
:;65 - 64° 5'8 | o4's 1000 53 :
5031 . 63° - l 84| 927 '3 ,
‘2032 : ’ zio ;: ! 930 100'3 :.7 ;
Srat .| 63 o 850, 900 85 "
6244 .| o4 8 | 840 928 89 »
Average 633°| 68 | 896) 963 74
Maximum . .640 8:8 i 959 102’y 93
Minimum .| 62° | 50 j 840 900 53
B T Bgeans
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7
£ nalyses of Bees’ wax. ’
Mel_ting Acid I Ether <. ifica- { odi R
Reg. No, point. value, | value. | li&ocglfxz. i \l,ﬁl'.:.e REMARKS.
Trigona sp. i
1459 o720 | s 552 | '
1L : 2 737 | 476
4014 8 1 209 | oxg TS u83 gt per cent,
e oL | | s g | | e
- ‘ 9 5691 798 | 129 |63 percent,
. 69° , o . : insol X
N e | 28 el 953 40 e
. 22'3 190'2 ‘ 1230 496 | 226 per
‘ : ‘cent. inso-
5049 . 66° 22 1230 L 1457 | uble.
35616 ‘ 1°5° . YO 37 482 145 per cent.
j L s 161 840 | toort 391 insoluble.
: Average 705° | 208 806 w e
i i lgg?’fim“f“ . 762 22'9 122?'3 :;33 ' jiz
‘ | Minimum . { 66 161 552 737 302
: ‘ : 3
Ite - !
,‘d{faxr.a ted Addulterated Wacx.
: 08 . ° |
sy | 43 wsioasss g
. 3 6 [ 1629 199'5 8
21062 44 277 1656 1933 | ;_l
: |
English Bees’-wazx, 1
6° | 2015) 7795 g0 o
R ! , | i 99‘)
—_— T ( |

—_—
es of analyses two very
he first is the lower acid

Ir} studying these tgp] . )
will be revealed. T interesting facts

value of Indian

the word, and the second is the uniformity in com
secr.euon _ of tha three kinds of Indian bees -ep; .
Apis family. The appearance of the wax fron, l};eptﬁsfn!mg the
gives no cluc to the origin, and although there 4 rc'e species
somewhat abnormal deviations from the average on ceoun, r three
high saponification value and the wide range. of thic?g:;:: of 1thc
e value,

position of the

there is very little, if any, syspici f |
. » Suspicion of adulteration, T
the combs of Apis dorsata, A. indj » The wax from
. C .
) lica and A, florea is, therefore,

B. 392-415. i
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of the Bees-wax of British India. _ (D. Hooper) | BERS

practically iden.’cal in composition, and a combination of the wax [ CHE
of one species with that of another cannot be regarded as a fraudulent '
admixture. It must be admitted, however, that the Apis dorsata,
because of the much larger comb it manufactures, is the chief source
of the bees’-wax of the country. |

i

The wax of the Trigona bas quite a different. character and Trigona Waki'
composition compared with that of the true bees, The blackish colour, TR
sticky consistence, and higher melting point, acid and iodine values g
readily distinguishit. These features at once separate it from ordinary
bees’-wax, although, according to some of the forest collectors, the |
origin of wax of this nature was attributed to A, florea, JFrom descrip- |
tions of the Propolis or resinous wax used in the hivés of domesticated |
bees it would seem that the secretion of species of Trigona is
very similar. An analysis ¢f this material by Greshoff and Sach |
(Phrarm. Weekblad. 47,933), however, showed that it consists ofa’
mixsture of 84 parts of resin, 12 narts of wax with 4 parts of an impurity
insoluble in alcohol. The resin melted at 60° and the wax at 66°. -~

As before mentioned, the honey of the comb has a peculiar flavéur |

and is valued by some tribes for its medicinal properties. ;

. . ! .‘
Among these specimens were three purchased in the bazars of Adulteratioh;

Simla, Rawalpindi and Sahdranpur which were decidedly adulterated
or were foreign substitutions. .They were called “ refined wax ” and
differed in appearance from ordinary white wax ia resembling white
bar soap. In some respects it Had a great resemblance to Japan wax.
The specific gravity was high and the melting point much lower than
bees-wax, and on ascertaining the acid and saponification values it |
was found that the figures were double those of genuine wax. On
applying Fehling's test, asrecommended by Rattger, a precipitate -
resembling stearic acid separated from the diluted solution: En-
quiries as to the origin of the refined Wax from Sah4ranpur resulted
in tracing it to Bombay where it was probably imported from Europe.
It is satisfactory to record that out of 64 samples collected from
different parts of India only 3 were rea’lly adulterated, or less than 5
per cent. of the total, and there is no evidence that the sophisticated
wax was a native product or was manl{faClUFEd in the country. *
From the above revicw of the esisting information we ray draw
the following conclusions :--

Propol

1. Indian bees’-wax is derived from three species of bees: ‘Apis
dorsata, A. indica and A. florea, but chiefly from
A. dorsata. .

2. The wax separated from the combs of the three species of
bee are substantially identical in composition, and is rarely
mixed for fraudulent purposes.

4
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3. Indian bees’ wax differs analyticallv from it of Europe
chiefly in its lower acjd value,

4. Indian bees-wax is procurable in large quantities, and the
trade, which has remained almost stutionary for the past
twenty years, is capable of.great expansion.

With regard to the lagt conclusion it may be said that much atten-
tion has been given of late 1o the subject of apiculture in the West
Indies with very successfu] results. During the ten years from 1888
! to 1898 the value of bees’.w;y exported has increased from £4823 10
i £10,389. Some share of this increase is no doubt due to the intelligent
{ action of the amaica Agricultural Society in employing experts to
' make periodical visits to the country districts and to encouraging a
, better system of caring for the bees and recovering honey and wax,
| Another feat re of succesg is the High class quality of the wax sent 1o
i the London market ang the'consequently, good prices realized.

In India the industry i j, the hanfjs of almost wild tribes and the
wax is refined by very Primitive methods without any special regard to

[
|
! appearances. There is therefore in this cquntry vast 0pportunities
{ of improvement. The squrces of supply might be visited and a
| study made of better methoqg for collecting the combs ang preparing
" the wax for tha market by more eqonomica) Processes.  Spasmodic
, attempts have been mad_e in differefft districis 1o domesticate the
! bees, but no really falisfactory "ef"’hs can be shown

" acquaintance with the habits of the wild bees
. frequent is urgently

i tion is almost sure t

. A closer
] ) and the flowers 1her
l;fzqmrcg, and an earnest enterprise in this direc-
0 meet, with success,* .
{ L ]

. . <

| !\he con ¢
-415. )
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MARSDENIA TENACISSIMA.
(RAJMAHAL HEMP,,

[ Dictionary of Ecoiomic Products, Vol V., M, 299-301.]

PAPERS RELATING 1¢ FIBRE oF Marsdenia tenacissina.

i

i. Report unov the Fibre by PIOFESSOR WYNDHsM R, DunsTAN, F.R.8, Dircetor
Imperial Institute, London. -

ii. A note upon the use of Mar_sdenia in th: Réimah4l Hills, by |. H. BUR’K-IL.
Officiating Reporter on Economiz Products to the Government of India. .

A report upon the Fibre. of Marsdenia tenacissima by | PROFESSO

E
DUNSTAN"
PROFESSOR WyppHAM R. DUNSTAN. . REPORT.

A sample of the fibre of Marsdenia tenacissima, shown at
the Colonial and Indian Eshibition of 1586, was examined by
Messrs. Cross and Bevan, who reported that it was of excellent !
quality, and that in point of fincness and durability it ranked next to
Rhea fibre (Report on Indian Fibres, paze 33).

Since it appeared desirable to investigite more fully the properties | Hi;tgg'oi
and possible applications of this fibre, the Imperial Institute requested | ° e
the Reporter »n Economic Products (F. S. No. 25) to procure a
sample for this purpose. Considerable difficulty was experie.iced in
India in collecting an autheatic spezim2D of th> fibrey buta sam gle
(Reg. No. 165%0) was eventually forwarded ani is dzscribed in a letter
from the Officiating Reporter on Economic Praducts, daied the 15th
May 1922, (1045—94 F.S.). It is stated that the plant is fairly, .
abundant in the R{jmah{! Hilis, but that the process of extracting the

© fibre is both tedious and iaborisus, being nitinly carried on by hand-
stripping. :

M 299-301.
{ 435 ) .
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The sample con isted of a very strong, fairly white fibre witha
staple of an average length of 12-13 inches. The results of its
chemical examination in the Scientific and Technical Department of
the Imperial Institute are given below, and those of Messrs. Cross
and Bevan, obtained from the former sample.

Sampie Cross and
16080, Hevan.

. Per cent. Per cent.
Mcisture . . . . . . . 77 4'S
Ash . . . . 1's '3
a—Hydrolysis  loss , . 78 62
b D}lgo » . . . . . 89 10t
Mercericing » . . . 49 46
Acid pusification ,, . . . 3’5 08
Nitration gain . . . o 539 3ro
Cellulose . . . . . ! ol 91’5 : 883
Length of ultimate fibre ™. v e+ cjlo—30mm.| §—z20mm.

» The fibre contains linle or no lignacellulose ; this is shown
especially by the absence ot colour in the nitration product and by
the fact that when the chlorinated product, obtained in the course of
the estimation of celulose, is treated with sodium sulphite no red
| coloration is produced, Iy i exceptionally resistant to the action of
alkali as is indicated by the comparatively small losses sustained on
hydrolysis and mercerising. The remarkable quality of this fibre is

shown also by the Unusuglly high percentage of cellulose snd by the -

large increase of weight on pitraticn.

The present specimen ig seen to be of better quality than that
examined by Messrs, Crogg and Bevan; it is richer in cellulose and
shows a much larger increase of weight on nitration, whilst the
average length of the ultimate fibr¢ is al¥o somewhat greater.

Representative specimens of this fibre have been submitted to two
leading firms of fibre brokers for commercial valuation. One_ firm
reports that the fibre, although short, is of great'sirength and the}efore
likely to be of value, I ig suggested that sample bales should be
sent fortrial. The other firm reports that the fibre is very strong but
harsh. It is too short for machine spinning and consc Juently could
only be utilised as tow, The sample is said to be worth- from Lig
to £18 perton {of a length of 12-15 irches); if, Lowever, the ﬁb;;
could be sent of a ‘engih of 30-50 inches, its value would probably be
from £35 to £40 per ton, '

From the foregoing report, it is scen that the {
might be of importance, whilst the chemical exami
it possesses properties which are considerab
those of ordinary fibres, The question ay

M. 299-301.
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bre is one which
nation shows that

ises, therefore, whether
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ly above the average of -

experiments in cultivating the plant should be undertaken as it is
understood to be of comparatively rare occurrence in India, and also |
whether the fibre could be successfully treated by machinery.

A note upon the use of Marsdenia in the Rajmahal hills
by 1. H. Burkill,

Sir Frederick Abel, the late Director of the Imperial Institute,
having been interesied by the article on Marsdenia in the Dictionary
of Economic Product, in 1894, asked that samples of the fibre might
be collected for chemical examination. The fibre was collected,
and the result of that proposed examinatior: is now before the reader
in the report by Professor Dunstan, printed ahove.  The fibre was
collected in the Réjmahdl hills, Bengal, by the late Deputy Conservator
of Forests, Santl Parganas, H. D.D. Trench, Esq., who spared him-
self no pains in the search for the right stuff. It is melancholy to
think that I had written to him, requesting that he would write
this note, on the very day of his death. .Nothing new has been pub-
lished regarding Marsdenia tenacissima since 1891, when the
article on it in the Dictionary of Economic Products appeared: and
much of the information which 1 have briefly to give here, was
collected by Mr. French.

Marsdenia tesacissima. (W. R, Dunstan.) MARSDENIA

. ,,,_mw___tggacissi%‘ 4

oy

RAIMAH

HILLS, =
Introduoto“p‘ﬁ

When Sir Frederick Abel opened the enquiry we did not possess VERNACU| ~

the vernacular name by which the Santdls of the R4jr.ah4l hills know .-
it. Royle had called it the iz fibre; Enquiry was therefore made for -
Jits, and for Ckifi~a name used about Palamau and referred to
Marsdenia tenacissima, but Mr. French did not find the names to
be known. He, however, discovered that another fibre plant, »sz.,
Spa.holobus Roxburghii pesses under the not -altogether dis-
similar name of Chun/f in the Paharia Sooria dialect. This plant is
in Sant4li the CArkus, and its'fibre, when extracled, is called by the
Paharias Orre.

When the vernacular name had failed Mr. French sought for the
plant wanted by its descriptions, and he Was successful so that in May
1900, he reported that the Santili name of the Marsdenia is Xonas
and the Mal Paharia name is Kona (this “n” being sounded like n
in the French word “ bon "), He added that “ The Sant4ls use it as
follows—for fish-lines, for fixing feathers and arrow heads to their
arrows, sometimes for bow-strings, and for ornamental arm-tasse®s -
dyed black with the fruit of Terminalia Chebula. The Paharias '
use it for stringing their bead neck-laces, for fishing-lines, bow-strings, .
etc. In this locality (within twenty miles of Dumka), it is not as
far as I am able to ascertain. brought to the bazaars for sale.” )

About the beginning of May the plant comes jnto new leaf, it
flowers in September-October, Afierthe rains is the time when the

' M. 299-301I.
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| excessive.

i
fibre is prepared. The method of preparing the ﬁb;g has be_en
described in the Dictionary of Economic Products. To this descrip-

tion 1 find a little to add in regard to the practice of cutting the
stems into short sections before peeling it and scraping the bark with

the thumb nail.  What I have to say explains the methods of the,
Sant4lis as reasonable,

If an attempt be made to sirip by hand from the stem a
ribband containing the fibre, the ribband will be found to break at
each node. The length of the fibre thus becomes limited by the
length of the internodes and they run ordinary to about 15-20 inches
in length, . The breakage is due to two causes ; —primarily to the
greater depth iv. the cortex at which the fibres lie as they pass the node
and to some formation of cork above them under the scars of the
leaves when they haye fallen, aad of the stipules also, and secondarily
to the ramification at the nodes of the fibres themselves, '

The fibres are litile round strards of some 50-80 bast cells whose
lumen is nearly filled up. They are not added to in the growth of
the plant so that they a1a no larger in a 3.year old stem than in a
1-year old stem, Throughou: the internodes the strands are perfectly
parallel, but at the node two or three may draw t
divide up again. )

As the fibres are ot added to in growth, those from a [first year
shoot are, we miy believe, a5 good as those from a third year shoot.

Itis possible to get oyt the fibres without breaking them at the
node by cutting or by scraping the firmer coptex from above them
at the nodes, as "I have proved by éxperiment on stems kindly
obtained for me by Mp. g g Baker, Officiating Deputy Conservator of
Forests, Sontil Parganas, but a weak Spot remains.  The practice of
the Sant4ls therefore feems reascnable,

The cost of Preparing the fibies was' forng by

ogcther unite and

Mr. French to be

In June, 1932, Mr. Fpgpeh sent (o me fi
and amulels made of this fibre.

Gallery of the Indigg Museum.

shing-lines, bow-sirings
They may be seen in the Economic
He also sent at the same time the

- fibre reported on by Professor Dunstan.

{ éponding to No. 40 (Kerr & Co. N. M. T. extra six co

Most of the fibre sent was made from lengths
10 inches long, by bow-strings are made of Jen
fearly three feet long picked out in the forest with gr

The bead chains gare made on thread which ig v

£

of stem about
gths of the stem
eat care,

ery thin, corre-
td) of the cotion
And an amulet is made
The fishing-line is well

thread scale of European manufactures,
of twisted thread of the game thickness.
made, but coarse for the purpose.

M. 2a00-301. :
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ALTINGIA EXCEISA.
(8U§MRSE STORAX.)
[ Dictionary of Z‘ronomfc Products, Vol. I. A., 892-95, ]
Other DICTION ARY articles that may be consilted :

Liquidamhar orientalis, Vol. V., L. 455-58,

Tue PROPERTIES or -Nan-ta-yok or BURMESE STORAX.
HE N Y

By Davip Hoopeg, F.C.S.

The fragrant balsam, Lnbxsn as Nan- -ta-yvok and used in Pur}x’na mTﬁ%‘r’{ch'
ttimes as an incense and for medicinal purposes, has
h anelen nquired into by the Reporter on Economic Products,
A i sited in the Indian  Museum. When thfs
e .“PCC’micm ':f"ii'jble the Reporter put the information of his
mawn?{]nbei:*?;nemv ‘h:‘mds’for the purpose of a report. :I‘he trec
g.athe'”“h : balsam grows in Burma and Assam, and it seems
A le c secretion and endeavour to introduce it into
dombe Lo‘e“rac{)lt:fu;L for the valuabie storax of Asia Minor
Com!}'ﬂerce '?31:1 -Sl:msponec‘ into Bombay. and emploved, prmcl,sé;lvlz1
v‘]’“U:rfrutme ‘m India, Malaya and China, .It grows al§tc?()1rr: J;md
:fu? )Eelds lhc:rc the balsam as in B urrlrllangd I%]SOE?:rS;];tion y
i : v investigated. .
PTOPCf_lfCS‘hC}:;VL{)r:)f;EI riencti)mc';\nemview with that to be found‘ m;he
::‘tri]gc ‘ts)y Sir George Watt in his Dictionary of the Economic Pro-

ducts of India. A 892.96.

( 439 )
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ALTINGIA S S S e N

excelsa. ' ';me Properties of Nan-ta-yok . or Burmese Storax. (D. Hooper.) iAeI;(’l;:le}l‘sGalA
BURNESE r T e reia Minor, Storex | BatsMIC
STORAX. Liquidambar orientalis, Ailler, growing ir Asia Minor. Storax | BALSANI

Altingia excelsa, ‘Noranlza; Fl, Br.Ind., II, 429; Ind. Kew.,
1, 96 ; HAMAMELIDACEER.

Syn.—~L1QUIDAMBAR ALTINGIs, Blume; SEDOGWICKIA CRRASIe
FOL1A, Griff.

Vern,—Futils, Assaw ; Nan-ta-yok, man-ta-yu, BurNM.; Rasa mdla
MarLay, )

The tree was named by C. Noronha, a Spanish Qotanist and

8 ¢ Gummi-resinam piperaceo-aromaticam parcam continente vel effeta

A, 892-96. :
E ( 440 )

|
is imported into Bombay from the Red Sea ports and is used in i
medicine by Muhammadans and Hindus; it is also said to have |
been carried into China by Arab traders since the Ming Dynasty, !
A. D. 1368-1628. Three kinds of resin are described in Arabic and
Persian works, o12.,—1st, that which exudes naturally ; 3nd, that which }
is obtained by pressing the bark ; and 3rd, that which is obtained by ‘
boiling it. The bark of the tree is fragrant and is supposed to be |

mese markets, a regular trade was carried on in “ Nanpayok Oil,” |
and it was used both medicinally and as a perfume. Dr. Mason !

A. 892-96.
( 441 )

3

,travellel:, in hcxxour of.A, W. Alting, Governor of the D Indies. the drug which was formerly known by the name of Cortex
Habitat. e I{I:\béti:tr;—.;\ rcr}l‘limgmﬁcem tree of the tropical ever forests of Thymiamatis. . N . ‘

: .pel3$0, Burma, Assam and Bhud@; abundant in Another styrax-yielding tree is the Liquidamhar, styraciflua, | American
the Tenasserim orovince of Burma. In South Tenasserim it is Linn., the Sweet Gum tree of North Awerica. The balsam obtained Storax.
scatt?red over the ﬁ“’ision in fairly large quantities, especially in the from this species has a similar composition to that of the official

- Kaleinoung and Heinze reserves, on the Kaullaing and Nanpayok storax, and has been gathered to a =onsiderable extent in the United
Burma. | clt?ungs (or streams) as well as in the” Palaw and Tenasserim town. States for the preparation of chewing gum.-
ships. .Th.e Nanpayok is a considegable stream in the province of The resin of Altingia excelsa is the Rasamala of the Javanese | Rasamala
. Mergui which Dr. Mason states derives its name from this tree in con- and Malays, and this name is supposed by some to be the origin of | ofieve
+ sequence Of.lts growing so shickly on its banks. Kurz states that it Rosa Mallas and Rosa Malas, the names for Storax occurring in the
. occurs also in the Kaehin (Khakyen) Hills. statistics of the early European traders. Dr. Dymock, however, consi-
“ It, kﬂOWi} as futili, is one of the principal timber trees in Upper dered this supposition to be ingorrect 8S the only Rosa Malces known
» - Assam, and is taller than the Mesua Terrea with which it is often in Bombay is that imported from Evrope, and the Burmese Storax
associated. It is very abundant on the plains near Muttock and seems to be quite unknown in India. DMoreover, the name would
Assam. | occurs onthe Miskmi Hills, Gpiffith who named the tree Sedgwickia appear to be of European origin and has been zpplied to Liquid
; cerasifolia (in Asiatic Researches, Vol. XIX, 1836, 9g) foun dl‘t Storax incorrectly through the onfusion of that substance with
. growing between Debrumukh and Rangagurrah. Hé describe Ny Honey dew or Manna collected from trees, the Drosomeli of the | prosomelt
\-as “A lofty and aromatic tree , ‘and savs that its lightb revish ; l; Greeks and the Ros melleus of the'middle ages, “\WVe have on the one
| holds or exudes sparingly a gum-resin with an odour if iy B hand the evidence that Rosa Mallas was an alias of Liquid Styrax of
. j The exudation has not been collected, in Assam, and it has YF:;PE:; the Levant in 1708 when Mr. Pativer read a note on the subject before
b obse-ved by recent explorers, . n the Royal Society of London. and on the other hand Rasamala hes for
Distrfbution. | The tree is one of the most impbrtant‘ihnberlreee of Java i over three centuries been bsed in the Saits. Whether these are
| inthe western part of the Island. According to Mi(iuel it is’i%m:"?g corruptions of the same term applied t0 a different substance, are
| the mountainous regions of the Sunda Archipelago, New Gu s, - points not yet decided. The author Of‘ the Makhzan says:—
' Cochin China, and in Yunnan in China. T tinea, Rasimilius is a Greek name for a kind of incense called in Arabic
i Itis a leaf-shedding tree and reaches 150 to 180 feet in heigh Dukhin-el-dam, and in Hindi As! Jobar or Western Frankincense.
; with a clean stem of 80 10 100 feet, and a girth of 15 to zoelfg v Storax is imported into Bombay to the extent of three or four cwt.
« The wood is very hard, close-grained, with a somewnat bal cet. every year and is valued atabout Rs. 44 per cwt. The usual trade
, odour. It is said that from the fruits and from the knots ?mlc name is Silaras. Its chief uses are a5 30 Incense and as a stimulant
| sterd a softish tesin collects which burna freely and emits a Ou the expectorant like'the Balsam of Perd, Folu and Benzdin. .
odour of Gum Benjamin or Benaoin. ' srong Bugmese Storax is at present little known and onr knowledge urmese
‘i‘::{.',“" ’ Balsamic Resin.— This tree is of interest because of its beig h of its preparation and uses is very Scanty. Tradition says that Storax.
" | source .of a resin similar to Storax or Styrax of European Cohni:c: in former times when the Burmese court resided at Pagan or
E Storax is obtained from a tree of the same Natura) Order named Ava, and before English perfumes Were introduced into the Bur-
|
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. , v o e e e o or Bumfesé Storax. - ‘«,(?,' {_{‘ioﬁ ) excelsa.
A:x?e’}‘saalf The Properties of Nan-ta-yok the inhabitants in the jungles very few, and tha all the trees do not ; BALSAMIC
= S e respond to the attempts made to extract the storax. . '
“B'-Ess‘,‘,}_'c i the author of “ Burma and its People,” searched the reports of Dr. In Java the tree known as Rasamala (Altingia excelsa) yields |
Helfer for information about the tree, but without success. It was by incisions in the trunk an odourous resin, but the exudation issues i
brought to notice by a Catholic priest, a resident of Rangoon, who very slowly and in small quantity. In tracing the referencesto !
introduced it in a Burmese medical treatise that was lithographed by Rasamala in Dutch works it is clear that in Java and the Malayan !
Colonel Burnay. This gentleman, however, scems to have confused islands the name rasamala is given to different products. Taking the ' Java and
the tree with the one that produces Balsam ot Peru (Myroxylon noticesin chronological order it is interesting to review the opinions ex- Malaya.
Pereire, Xlotzsch) which belongs to quite a different Natural Order. pressed on the nature of the fragrant substinces met wich under this
Dr. E. J. Waring, in Pharmacopzia of India, page 88, refers to name. !
two varieties of the resin met with in Burma, one pellucid, fragrant Rumphius (Herbarium Amboiense, 11, 57) dcscribgs under the : Rumphius,
l;lr:'}‘i:%z: and of a light yellowish colour, obtained by simple incision of the name of “ Coju Rasamala ™ or * Lignum Papuant n ") the wood of i
" | bark; the other. thick, dark, opaque, of a highly terebinthinate a tree. He says the tree has been referred to the same as that which |
odour, obtained by boring holes in.the stem and the application of produces gum elemi, but proczeds ' no gum or resin exudes, neither |
fire around the trunk of the tree. Samples of these two varieties in the wood of the tree is any peculiar odour-observed.” He also
were sent to the Madras Drug Commiyee in 1851. Inan analysis of remarks that it is brought frm that part of new Guinea where 1
the resin by Marquart, quuted by Dr. Jopathan Pareira, it was found Massoy bark is sold. - [
fo contain a volatile oil somewhat like styrol, and a substance similar Subsequently Blume referred to Ligrum Papuanum as a synonym | Blume.
to_styracin. The Editor of the Pharmacopaia of India instituted of the wood of Liquidambar Altingiana, and Hagskarl identified
some trials with it as an expectorant, but with no satisfactory results ; Rasmala or Rosmala with the, same tree.
he came to the concusion that it was of little value as a medicinal Noronha (1827) in describing the plant admits that it is | Norsnha,
agent. , Rasamala in the Malay lungnage, *“ which in herbals is known by
To bring the enquiry from 1868 to more modern times, the the name of styrax.”” He observed that an o) excded from the stem,
Reporter on Economic Progycts in i899 received from Mpe. F. B. first haviug the consistence «nd colout of honey, but afterwards turning
eo‘}f:c'{f'o‘n,, | Manson, Officiating Conservator of Forests, Tenasserim, three small white in the fissures of the bark and then appearing transiucent and
samples of products of Altingia excelsa. These consisted of a crystalline and forming int> drops \vlligh-d_o noc adhere to the bark,
fragrant oil, a crystalline fatty-subsjance, and a black resin having a Noronha alludes to the stryax odous Qexng Sreater in the roots, and to
strong cdour of cinnamof, Further sample; were asked for. and tne stem of the tre¢ being covered with ferns and epiphytic plants ;
some larger quantities of the yellow crystalline far and the black these two observations are.not confirmed by subscquent writers-
storax-like resin vere forwarded in 1901. With the latter consign- dunghuhn (1850) desCr.bed rasamala as an exceedingly pleasant | Junghuna.
ment the Forest Officer sept the following particulars respecting the smelling resin which runs like honey out of the bark, soon becoming
mode of collection.  Balsamic gum or oil only cozes out of certain hard on exposare to the air, and filling up cavities in the bark,
WantayBk trees, and from injuries caused by insccts, or where These masses are 10 be found in the upper part of the stem and
branches have fallen off ap4 decay has set in. In the dry weather have to be obtained by felling the tree. '
four trees were tapped in the same manner as the Kanyin (Diptero- Wiggees writing in 1865 asserted that he had not succeeded in.| wiegers,
o €arpus turbinatus) when the oleo-resin or wood-oil i required. bup obtaining any balsam from the huge stems of the tree, and‘dec'lared
only one of the trees responded in giving the fragrant ¢'l. A white it was a mistake to say that orienial storax was obtainable from it.
resinou. substance exuded from the fresh wounds in Palaw, but near Dr. De Vrij, who resided in Java "fron} 1357 to 1863, colleqted a | Pe Vrij,
old_cwounds a black resinous substance remained adhering to the bark hard resin in flat angular picces. of a light yellow or amber colour,

which could only be removed “with portions of this at
white, honey-1:ke exudation apparently becomes converte.
I 10 a dark coloured resin. The quantity found to exude §
i was so very small that it was considered hardly worth while to collect
it, unless a price commensurate with the labour were asked for the
. Tesin, After making a further trial two years afterwards, the Conser-
 vator of the district reported that the products were diméuh to obtain

)

A. 892-96.
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and transparent. The resin was brittle, with a shining glassy frac-
ture, tasteless and odourless, '
In Javanese medicine very heterogeneous substances are employed
as rasamala. When of sufficient fragrance it is used as benzoin for
incense, but it is not regularly coliected and placed on the market,

A, 892-96,
( 443 )
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T'e Properties of Nan-ta-yok

Professor A. TsohPch and Dr. L. van itallie, in 1901, examined
three samples from Java; two of them were identical, consisting of
loosely adherent pieces, faintly dusty, of a light yellow colour and

© glassy fracture, crumbling to powder when chewed. These are
. designated as ** rusamala bodgs " (= white), and are derived from an
f Altingia tree with white wood. The third sample consisted of a con-
. glomeraticn of brown resingus pieces, and was designated rasamaly
beurum (= red), derived from a tree having red wood; but both
trees, according to Greshoff, were identical with Altingia excelsa,
The tree is abundant apgq very accessible in certain parts of Java,
and it might be wo th while to make experiments 1o obtain the exuda-
tion in a manner sumilar to that practised in the collection of storax.

A substance of the natyre of the liquid balsam of Altingia is des-
cribed by Hanbury in his Notes onChincse Materia Medica, under the
name of Shuy-gan-scii-hear g, literally Liquid Benzoin.” He suys
“the drug is a dark brown, semi-fluid "resin, having an extremely
fragrant odour of storax. It ig met with in small globular wooden
sheils, apparently the pericarp of some fruit, about 1§ inch in
diameter, closed with wax, Its origin is very obscure. The Chinese
assert that they import it from the Straits, or, in other words, by way
of the Indian Archipelago ; but I have not been able to trace it cither
there or in Siam. It is curious, moreover, that this fragrant resia
€v2n to the shell inclosing it, is extremely like that kind of balsam
of Peru which was brought 10 Europe' long ago in the capsules of a

i Lecythis, and naturally supposgd t0 be a product of South
| America. The Liquid Bengoin is véry expensive, a single shell,
| holding perhaps half an ourtce, being warth four dollars, or zoy.”
Chemical composition,—Qriental storaz is a mixture of free cinna®
. mic acid, vanillin, styrql, styracin, cinnamic acid—ethy] ester, cinna-
! mic acid—phenolpropyl ester, and storesinof, partly in the free state
| and partly as cinnamic acid ester. Storesinol has the composition
Cye Hgs Oy, and melts 4 156°—157°; it is isomeric with the
benzoresinol, isolated from benzoin, which melts at 272°C,

The composition of American Storax deviates sp insignificantly

| from Oriental Storax that they may regard as identical.

i MM. A, Tschirch and L. van ltallie who investigated these

) balsamic substancfrs in 1go1 (drck. d.” Pharm. (Sept. 17, igor)
(l 239 -No. 7506), discovered that notwithstanding the close botanics ]
|

!

relationship between storax and rasamala resin they are widely
different in composition, Jt was acknowledged, however, that
possibly this difference 1s due to the various modes of collection.
¢ The authors used a light yellow variety for their examination. The
| two samples melted Tespectively at 65° and 80°C., this difference
! being probably due to the varigble quantity of volatile ol contained

‘A. 892-96.

( 444 )
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or Burmese Storax.
i i aromatic, remiiding of cinnamon,
in them. The ‘:j\(zili:e ¢ 'IYEZY solubilities are as follows: partiall‘y
?:pg:):;d ;l:tiyl-alct.)hol, carbon disulphide andmglac;al aczt;g
i y in ether, acetic ether, chloroform
gld;ﬁp::::lyc?‘:g;:ﬁley in acetone and soda solution. Tt‘Ie onl.y
co:z?it;ems that have been detefmined with certainty ax: 1 ‘cmorlxlz::inolg
acid, benzaldehyde and cinnamic s.ldehyde. The alt’."of 0 thtS .
nntained tannic acid, probably derived from the bark o t'e 1'&:.].l .
) “The two aromatic exudations from South Tenasserim will be
des?"lzbe(:o/s'le P;;B;}I:‘lz';ﬂmmm palsam.—In a fresh state this secretio?
resemt;led honey in colour and sonsiﬁtence, .but ;f’ter'tfwlof Yeafic;t
became white and crystalline, ard pOsteSsed a delight Iu t?gr?d .
of styrol. It melted on the 5urfa$;e'0 mercu'ry to a cea‘r }(l;u !
41°C. Heated on a water-bath until it lost weight the volatile gr :
stituents, chiefly essential eil, ;_amotxme% toI 765 pgr ce:zt. e :
following constants were determined : acid value, 2496 e's er Ul [;
-19: saponification value, 199‘3'5,.10dme vah.ne, 573 Upo
174395 ‘;‘ luble extract resulting from the acid determination,
eiar?rgné‘i;nirsnoic a‘cid x;vas detected, but the alkali had combined
n . : Ny
e E};;S " ::g}:)tf )szl;ig:\viﬁrzzlz‘ilon'revealed the interesting fact that
abo:‘t l:all)frothe balsam consisted of an est.er compound of cinnamég
acid. The product of the actionof algoho:;c pptz_xsh was c,elyapor:;e
to dryness, dissolved in water, and agitated with ether. The ether

removed a yellowish fluid body weutral in reaction. On decompos-.

ing the salt with sulphuric acid and again agitating vfmh e?her '3
cpmpound was removed whigrxaﬁorded 37 per cen:t. of cinnamic acxf
calculated on the original balsam. Th.e tendency <.)f the. actian ;})

tash on cinnamic acid ig to convert 1t into benzoic aqu, but t. e
o duct of saponification was shown !0 be the former acid from its
ﬁ::ltitrl\g point, degree of acidity and the peculiar reaction when treated

ith nitric acid. ) ) .
wnhTt;xle dark brown solid balsam.—This Was in fragrant, resinous

masses, varving from dark brown to black, externally hard, yielding .
’ v o

a brown piwder, scme portions were soft and. stif:ky wi!hir:, odgur
strong and pleasant, that of cinnamon predominating. The reSIlns
were mixed with portions of bark, %9od and sand. Two samples
clarified by means of alcohol gave :(—

1 -~ 3

Pure resins - . . . \)33"72 gg%‘; R
Organic impurities . . 9'09 e
Inorganic impur;ues . . . 22;‘3 ok
[ i . . ° N R i
Volatile oil ;fnd 0ss obos 5

A. 892-96.
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derived from the Nantaydk tree and exuding from the bark with a
honey-like consistence is 4 yaluable perfume and a rich natural
source of cinnamic acid, The brown resin has the peculiar fragrance
of storax and is not without yalue as a perfume and incense. Com-
pared with genuine storax from the Bymbay Medicd! Stores, the
Burmese products possess 3 sweetet, aroma.  Both balsams evolve the

122 The Agricultural Ledger, 1904, No. 9.
ALTINGIA The Prope ties of Nan-ta-yok or Burmese Storax.
exeelsa | 7
ggsg(lgil. The purified resiy had a clear amber colour and the fragrant
TION. odour of the crude Nantay3k balsam and melted at 65°C. It was
soluble in chloroform, carbon disulphide and benzol, partly in acetic
j ether, and only slightly in petroleum cther.,
‘ The following constants werc obtained on th: second sample of
resin which had been abtained from the Zinba forest, Tenasserim ; —
Crude resins. Pure resins,
' Acid value . . . . 52748 76'80
Ether value . . . . 7762 53704
Saponification valye . .« 13010 130744
! [odine val‘e ) . . . 41°07 51°68
( On comparing the values ‘detetmined by alcoholic potash there is
' seen 10 be a great difference betw;cen the soft white crystalline balsam
. and the dark brown, solid variety. The latter contained a trace of
; free cinnamic acid, and only g7 per cert. of the acid in combination
| as an ester. .
Cinnamic { - These experiments show that the soft white crystalline substance
|

. odour of benzaldehyde whep hcated with potassium bichromate

)

and subphuric acid. - . o

The point of some imp};rtancc is to determine how these samples
of Nantayélk resin or balsam differ from true oriental storax. Dr. K.
Dieterich proposed in 18¢8 (P}zarmaa;.w. Centralliatt ) a scheme

. for the examination of 2rude and re;ﬁned storax. Calculating on the
dried drug, he ruled that not ;ore than 2'5 per cent. should be insolu-

~ coilection by Forest Officers might profitably be extended

ble in alcohol, and found that samples of authentic origin pos-essed
acid numbers of 87:62 o 95'81, ester numbers of 4984 10 10¢'83,
and saponification numbers of 14582 10 199714, According to this
scheme of analysis the brown resinous balsam would be ¢xcluded
from the category of true oriental storax, and the sof crystalline
balsam only resembles it in regard to the saponification value.

Jam thus abk to confirm tpe results .of Tschirck & van Itallig
in showing that Nantay6k resin, like rasamaly resin of Java, has a
different consitution to 1rye storax of Asia Minor. At the same
time the products of Altingia excelsa :r¢ rich in aromatic g¢ome
pounds which recommend them for more than local use, and their

in Burma
and Assam.

A Sogl. ( 446 )
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MANIHOT UTILISSIMA.
(CASSAVA, TAPIOCA, MANTOC)
N TDictionary of Economic Products, Vol. V., M. 216-30.]
7 Other PAPERS that may be consulted :

The Agricultural Ledger, 1897, No. 4 ; 1900, No. 15.

Fon SADIOCA PLANT: ms (HISTORY, CULTIVATION o USES,
A REVIEW or EX}STL\'G INFORMATION,

By 1~H. BurkiL, Officiating Reporter on Econorsic Products to the Governmen:
‘ » ' of India,

)

INTRODUC-
TORY.

v e e

Manihot utilissima 'is an Amer‘car} plant which has' been
cultivated for such ages that the wild parent is no longer recognisable.
Under the selection of man it has been broken up into many races,
<ome of which have roots poisonous when raw, \vbile o.thers have
had the poison largely eliminated .f'r?m the ﬂesh:v cdlp]e inner part
of the root., The plants with jitle ©r MO poisoi in tho flesh of |
the raw roots have a distinctive name in Bl’a'll.‘,_zug,, Aipi, and are |
our sweet cassava; while mandiocca 9r 7"0.'“.6{ is .{he esculen.throot' of
both sweet and bitter £gssava., Besl.dCS (1lﬂgr}ng in xh‘c way in whxgh
they contain poison, the rages ;hffef mﬁprecocny, and in Yfe"‘ and in
1he)w:\y in which they resist the‘ evil effects 'o( water standing on the
land or waterlogging. and instheir d'en’lands n t?mperature.

Sagot, in the Bulletin de la Soctété de Bo{zznzzug.({, France XV111,
1871, p. 347, S3YS that when he travelled in Surinam therg were
1o-12 races cultivated in that little French Colm:]y ; T"a,cy‘ in the !
United Stales Depariment of Agn’cu.llur& F-armcr: Bulletin, No. 167, |
1403, P. 7, ASSEItS that Brazil contains 4030 races ; Ehere are gevleral
in the Wes* Indies and four (feste T"a‘f)’g in the Southern United
States. Robert Thomson (see Agf.ff{d/’{’a Leuge‘r, 1goo, No. ‘15'

rieties in Colombia, some of which

V' nyv va
3, 163) says that there are man) b
;rO\v izhere the rainfall is only 14-16 ‘nches per anpum, and sq?me
where it exceeds 200 : and some of which grow in the sub-tropical

belt of the mountains, and others in 1he. bot i valleys. Réunion :ng

Mauritius, islands which received Manihot first a century and a ha

ago, have now in them several races, an'd -“adagascar has four. ’
Very early the Portuguese, who colonised Brazil and carried ona big | THE BRING-

; i ING OF MA
etween Africa and Amerca,

v

Cultivated
races.

brought Manihot to the Old |ugrror }“{.
h ground-nuts and other American

M. 216-30,

slave trafficb : Am
world where they established it wit

( 447 )
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MANIHOT|
utilissima.
* HABITAT.

A.D. 1788,
AD. 1794.
A.D. 1820.

A.D.11840.

Where
grown in
Indla,

Agsam.
Aracan.

The Agrscultural

Tle Tapioca Plant: its
broduce. We have reason 1o believe,

proof for the view, that they also brought the Manihot 10 their Indian
possessions and established it at Goa, whence its cultivation spread,
A fresh introduction of the plant into the East Indies occurred in

1786 when Ceylon received iy through Mauritius. It was brought to Cal.

cutta and Serampur from Souh Americain 1795. Bannett in his Ceylon

] aims that about 18325 he brought the plant into
Ceylon. That would seem to be a second introduction, or possibly as
the Portuguese may have grown it there even a third introduction 1o the
island. A third introduction to the mainland of India occurred in

about 1840 when it wag again brought to Calcutta—this time direct
from the West In Jjes, Burma probably received the plant from the

History,

though there exists no absolute

in India, are duge te th
occasions and how far t
and it would be unwise t
found in India have e
food value or the same i
subject of experiment i

Manihot is grown ;
Nepal, in the Unjte
Economie Producys of
1883, pp. 22 and 2
from the Superipte

eqintroduction of different races on these
0 selection i India it is impossible to say :
0 assume that any of the races now to be
xact'y the same agricultural value, the same
ndustrial value asTaces which have been the
other parts of the worid.

N Assam and Bengal in gardens, in parts of
d Provinces luxuriantly 7 (fesse Atkingon in
the Nogth- Western Provinces, Part V, Allahabad,
3) but to my kaowledge quite rarely (vide Jetter
ndent of 1 Royal Botanic Gardens, Shibpur, in
eiger No, ¢ of 18g7, p-10), Itis grown all down
the Fast Coast to Cape Comorin and'up the West Coast qt least as
far as Goa. i gardens, ang in TravanCpre and at Pon
Cudgalore, at least, iy fields, In Burma it is grow
throughOl}t the Province, buz chieﬂg" in the south,
chief cultivators of it o Tavoy. The roots are caten cooked
seen it in the Northem g4, States and on the ‘
is only to be found iy o

ou Sardens and never i fiel(
Malay States it is 5 field crop.

Assam and Bengal ag well as the
hOt before a;’”“:v' 840 W‘hen the Calcutia gardens distribfled the fresh
Strﬂ’e““i“_‘zl?;p;e r:St Indies, The DeW strain was found in Assam
as regards Tance, to pe almost idents vi straj '

e s cal with the ofd sy
to be “not distinguishe, un and

d by the natives (Blajor Jenking ¢
. L 3 § 13D 5
Agri-Horticuitura) Soc, India, N8, ViL, ”{SO' ﬁ 236). ’I‘b/:r’::l”(;

dicherry angd
n here and there
Chinamen are the
I have
Siamese Frontier, It
Is. Inthe Federated

Arakan coast used 1o grogw Mani-

Rengal.

not seem 1o be any two Tecognised kinds j;
. S ! Y Assam at the resen
but only a single strain of the sweet cassayy plant P tdae,
Thf.: SAme SUAIR is the Bengy) plant. However, that the bitter has
been tried is indicated by Mr. A. C. Hartless i « Indian Gardengye >
August 4, 1898. The ¢, &

$sava toot is gp)q cooked in Octobe,
M, 216-30. =
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Cultivation aad Uses,

(1. H. Burkill.)

~|MANIHOT
utilissima.

November in the bazars of Sikkim. TP:: Bfer;gzliasgd:};ea;t; : ‘-}I‘:olrﬁf
¥ ¥ ote of In v .
famme’lvgasoiz:m (;?dem]??;ar;?%(ﬂ.pa;aml Records and A grx’cullure,
3;'::;3 fgl‘ 13“/93'9% p- 34). Whether it was established in Cutch,
war ind by these efforts, is not known. )
Me}jﬁ: :anc: glfnour(plam to be found at Rajamandr.y, Madras, Pondn:
cherry, Cuddalore, etc., is one only as far as 1 can judge; bu} a cog;r
parative study in the field is necessary to determine the point.
George Watt and M. Poulain, President of the Chamber of Co.mmerc:t,
I;b}\dicherrv, both call it sweet cassava ; but.they-—the for.mer xInI a noze
in my office, the latter in the Journald Agnfullur, _«7",.0?,“16’ , IQOId’
1 —say that at Cuddalore and Pondicherry it is aI'ways )
b ;:I g It is sold in Madras fresh, and 1 have obtained it from tl'xe
EZZa::.with the sandy soil in “whick it had been grown adhering ‘(‘o }1:.
“Xrom Pondicherry and Cuddalore, says Gip Qeorge Wt}tt,1l tte
cultivation of Manihot éxtinds through Tanjore pra;;lca yI 0
Tinnevelly and Travancore.- Dr. 8hortt, author of a ; ;nu({) .nof
Indian Agriculture, and others, former's grew a kind of the bitter

lant in the Shevaroy Hills. Mr.J. Cameran, of Bangalore, i
:3?1;:3;:3 gm there are two races in Mysore, distinguished by the |
e : R

Jour of their stems—the one reddish, the other green. When we
fc(:)ach Travancore we find no, Idnger one or two but mstead' many
races, to tabulate which from Mr. A. M. Sawyer’y statement in the

Indian Forester, XX1, 1895, p: 290 is all L can do, unti! a further |
nat €hy AR *

; m has been made. g Avege
sy ot e ' o plant, m:(ﬂt ' mannity.
Class |.— Avians or easily boilable kinds— " Feet, 1bs. Mor;;hs-
~ 1. Pacha avan . .- . 12 . ‘,g 2

2. Chini or Vellari avian . . I K

3. Chovalay avian % . . ,(2) 2

4 Curry avian . ", . g 2

5. Chana avian . . '

iz. Chenkomban . . dike No.‘z).

7. Neduvenganden | '
Class }1.—Maravans or dark races— . .

8. Ofiey Karim Maravan . ; .

9' Nedunali-kian Karim Marava 5 QC_—Z_E o

10. Ara Maravan

ey

11. Kathelay Marachini

12. Kcota Maravan . . . 2(§“ke . ','('))' i
13. Ellavuri Kappa . ’ s Vo. 2

14. Ananakkum Kappa . . K i

15. Vellay Marachini . . . g el

16. Olaven . . . . 3 i ‘
17. Kili Vakay .

[heir cultivation rdi g. Ille Madra ! (ffh‘i..v-u'm':-
i ivat accordln wt [ ¥ 11/0’”“.3
1’{7!1‘0” ‘ 188?‘ II‘ p. 135 e.\'lended 'e‘)' xapidly m Iravancore
1) ’ “ 1

jus{'lt?l?io:zolti 8::re there often cut into slices boiled and dried in the

sun, and kept for future use. M. 216-30.
{ 449. )

RACES,
Sikkim.

Madras.

Mysore.
Y

Travancore.
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RACES.

Mr. Mollison, in a note communicated to me, states that when
tried together at Cawnpore 4 selected Travancore race proved itself
superior to the Tanjore race.

Ceylon. Exactly how many races Ceylon has is not known, threc or
four are cultivated in the Botanic Gardens of that Island (o1de

Macmillan in 7ndian Gardening and Plinting, 20th December.
1900).

TURTHER Recently again the Government of India has imported new race.

I%T&toggc- which are under ¢xperimental cultivation at Poona. These are
NEW RACES Manihots originally from Colombia bat had been srown for some
vears in Jamaica before India recoived them.  The sender is Mp, R.
Thomson,—to whose interest wnd energy their cclimatisatiog jn the

West Indies is due. The names of the races which have so far been
successfully grown at Pogpa I cannfot asgertair.,

Having established s stotk, these p{[anb' will be
parts of India.

When introduced into Ingiy Manihot got new names, none of which
retain any indication of foreigh origin unless it be Manupendalum ™
and most of which are casily translateable. They are as follows : —

In Sikkim the Lepchas call it Tunghe-bok (i, yvam with Simu)

) (Bombax) leaves), the Nepalese Stmul-torul (he name has the
fame meanigg), the Bliutias Shi-Shingken.

“In Assam and Bengal— Simy . d/u., Simla dlu.and Hemdlu gilu (i .e.,

the vam with Simul leaves), and also Roti-dly (bread vam) or

Gach dlu (tree potato) or *Aatrealu. The Giros call it Zhabalch:,
In the United Provincesjnt Pertabyg

garh it is calle | Marda-daraths
(meaning Flour tree), at Lucknow a few know it as
4. potatd tree ) Shafar a/y (white yam) and Chrin., ar
vam; ; at (‘awnpt,‘,re it has beeu' called. St u/
In Burma it is Zan-uangd Uulu-penany myoyh {Penany isiand yam)
and Themban myoyup (ship-yam) Kalaw-pip,pn myouk. a name
received from Pegu, isa corrupt form of Puly Penang o
Pz'lawpin(m-m youk. .
On the East Coastitis Kara pendalum, i.e, stick yam-— sometime.
the distinctive Azrg may be dropped and the rofs may he
S®d as pendalum which means “yam,” or Manupendatum.”
In the South part of the Madras Pfﬁid@nc}' it is
¢ Kilungu ov Mara valli Atlangu (white stick yan
Kilangus by misapplication ; also Savars.tay,,
- On the Malabar Coust jt is Mara-chini (tick
Kappa Kilangy (ship yam).
 In the above pages I have reviewed what we know abay, the plam
n India and told the races that are preser for any purposés. 1o

which we can put them i MOW i 1S necessary 1 jn;
S Y 0 indicate wh i
be done with them. M might

M. 216-30.

. . . ¢
tried in various
VERNACUL..R

NAMES,

Aluga.’”
u (:ticky
alu as in Bengai.

Kuchu-vay,,
) or Alzgly
1 quite locgly.

“Weet potato) :'md

( ‘450 )

" yye but seldom produced stand in short panicles among the leaves;

Ledger, 1904, No. 10,

Coltivation and Uses,

Description of the plant.

ihot utilissima is an andershrub with the growtl.l })f a

oo ol nt but more rigid. Its stems are moderately thick, for
VORI r;tasuaight and with a large pith, Its leaves are as broad
the most ptanearly to the hase into 3, 5. 7, 9 and 11 fingers, 5.'7 and 9
ﬂS}Ong:l c“commoncr numbers. The fingers may vary considerably
!)e";)g t;gth Their colour is a deep green above and a lighter green
;::lo:‘with. short hairs, only when quite young, The flowers which

arc both male and female flowers on the same panicle, the
i‘he;ecr smaller than the latter.  The male flowers are situated above
ornier ¢ :

[0}

) F16. 1A.
Fia. 1.

l.eaves of Manihot utilissima from Tavoy
and Sibsagar. ‘ |
the female flowers. ‘Thev are purplish green outside, reddish green
v 2 5, A : ! )
within, with five perianth lobes, and Wwith ten stamens s=menhr:::;
lon er’ sometimes shorier than the lobes.  The f.e_xn_n.ale ﬂowersﬂ
be. s five perianth obes but lnger, and within tiem the\g‘reen
‘h»e ?ar?'lteh its stigmas. The seeds are elliptic, black. shining, with 4
:’l\'i? ‘f‘\leshv s:.e;i stalk. The roots are swollen, with a red brown or
WNCK 3 $ .

_ 1) MANIHOT
(I. H. Burkill) _|utilissima.

|
|APPEARANCE
" OF THE

b '
packish brown skin and white or yellow flesh load‘ed W'lth g}::tc{x, atx,;d
they contain more or less prussic Of hydrocyanic acid either in the ‘

L r throughout the substance. ] . ‘
sl\th 9";);“ roo:’s freed from the poson in them that constitute the:
is

\ mic value of the plant.
~reat econo M. 21630
( 45 )
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When the young plant reaches a height of some five feet they are

as drawn in figure 2 3
nd , .
figare 3. later may grow to the size represented in

FiG. 2.

Small root (after Tyacy).

Fic6. 3.

\Y .
ery large roots from the United States (after Tracy) ®

M. 216-30.
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-t

'\ yellowish green
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Races of the sweet cassava
yield less in weight of roots.
races and often lighter in the co
(Zropische Agricullur 11, 1900,
straight out from the stem of
grow upwards. Diss says in his #lore de la Martinigus that the sweet

cassava plant is more ere

cassava plaat:

stipules which in bi
a process like a prickle with a broad base : that its \eaves are a little

larger, less slender and less pointed in he lobes and that its fruits are
without wings and slightly angular at the summit,

Probabiy these differences given by Semler and Dfss may hold
goond in particular localities, but t
in any broad way.

The Maniho
guards it with more or Tess pru .

prussic acid may
from it as to be safely caten
prussic acid may occur all through tb

cassava.

129
-
1. H. Bur ity |MANIHOT
( ) utilissima.
are more hardy than the bitter, but APFEARANCE
The tubers are smaller in these hardy PLANT.
lour of both skin and flesh. Semler | Naked Eye
p- 769) says that the leaves stand ”gﬁ::::gu
depend, while in bitter cassava they sweat and
ct, its stem is not angular, its petioles are
and never brown or black asare those of the biuer
that there are at the base of the petiole two winged
tter cassava are only represent_ed by traces or by
hey mast likely do not hold good
t stores up large quantjfies of starch in its roots a.n.d NATURE OF
ssic adid. The greater part of this | THE ROOT.
be in the bark of the root and the interior so free
raw—this is in sweet cassava—or the
e root and then we have bitter
The most poisonous roots |prussic Acid.

There are degrees of poisonousness.
seem to be those with yellow fleshed and rather fibrous tubers. Death

is very rapid ¥rom eating them uncooked, but their bitterness ought to
warn the eater that they should be avoided.” In the countries where
much of the root is grown, eases of poisoning are occasional. The
recognition of the natare of the poisonous principle was made long ago;
but the recognition that swéet cassava may hold the same has ‘only
come about of relatively recent years. Sagot in 1871 (lc. p. 349)
wrote that he doubted if any kind were absolutely free from the poison.
Francis in 1877 (The Analyst, April 1877) demonstrated the pre-
sence of prussic acid (HCN) in West Indian Swaet Cassava. These

are his figures \—

Sweat Bitter .
Maaihot. Manihot.
Maximum . . B . 0238 7 o442 ®
Mean . . . . . o168 . 0275
Minimum . . . - . ‘0113 ‘0333

Carmody in the Trinidad Agn‘culiural Society's Proceedings (copied
in the Zrinida? Bulletin of Miscellancous Information, 1901,

p 319) gives the results of a further examination, in which using

M. 216-30.
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a slightly different method of analysis he wus able to find in sweet
cassavs.

Prussic acid

ptr cent,
Maximuwm . . . . R . S
hlfa'n . . . . . . . . ‘010
Minimum . . 0%
. - . . - . llUJ

. Carmaody, however, hag gone beyond Francis und he shows that m

Topresentative samples o |

West Indian Sweet Cassava it js the skin which contains the greates -

part of the poison, while in, piter cagsava the poison is dis 4 ed
more cvenly thrwugh the root. His figures are published in a place

little :';ccessxbie to workers i Jndia and for that reason are reprinted
here 1n extenso, - *

“The follawing gre

! some of tha results obtained from fairly
representative samy,

15 of sweet cassava ;= .
¥

Skin and Skin ;
Co, Skin and
lml\:::;&art vuter cortical | innec gart. oiter coctical
TN . fayer, HC aver,
per cent, HCN per cent. HeN
) Per cent. frer cent,
LINT'3 4} - - *
. 0033 utao4 . oy
araay O
3 . w1y DOt . ()'u;u
0olg . . 0’033 004 . . o*ng.
[SX+ TN » ) K <
a° 0°603 a8
corr 4‘031 ) 05 . . a'a3y
¢ . 0'g20 L'oa3 . w'ou3g
O’ 08 . . 0032 ?
With

bitter casvavy the Tollowing results were oblained trom

M Ski it
1':{%&“‘ uute‘:";oar;\i‘zal | fnnac part nu:t‘ckr“;oarlt];ia‘
percen. N1 peiom HER
. per cont, per c;-nt.
o3l . . 002y aorp . 0'0r
0:”“'4 . . oo nolg « . 0'\)2:
Z:i I . . o'nag } 0016 . . RN
) 37 . . narg® 0017 . N 0u20
“‘030 . . mazg owors . . n'o;()
0" 1y . . 033 0032

’ . . v oxh
The gengral sonclusions 1q be
(1) that in sweet
disfributed thrq

deawn trom these vesults

cassava the prussic acid 15

distribu ughout the tuber and thg; in

't is uniformiy ‘gistributed, or nearly so; apd

(2) that this affords aq analytical niean; ‘m‘
between swegy ana bitter cassava.”

/I ‘e

101 uniformlv
bitter Cassava
distinguishh.;

* Exceptional,

( 434 )
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It has probably been noticed by the rea_lder that Garmody con- ! ¥l‘i§u§(¥0¥
trived to extract less prussic acid than Frangis—a result, he thinks,
due to some influence of season on the plant, which unfortunately '
cannot be gone into here. ‘ :
Dr. J. W. Leather, analysing roots from Goalpara, Assam, found , AN INDIAN

in them "o15 per cent. of prussic acid. .

A certain amount of prussic acid exists in the root ready formed;
and there exists with it also the formative materials for the produc-
tion of a further amonnt, so that though a soaking or boiling in water
may,remove what is present, there is i.n the roots the possibility of
more appearing to replace some of what is lost. i

Carmody shows that how feeling urwell may result from the cat-
ing of cooked cassava by reason of this happening. He writes—

3% shown inmy experiments that whilst a first boiling removes a cer-
tain amount of hydrocyanic acid—allin fact ¥hat exists ready formed in the
tuber—a second addition of water and subsequent boiling removes a further

portion. It would appear from this that cassava in a person’s stomach .
would also develop an amount of prusscacid ..., The total quantity |

Prussic acid
ready formead
and capable
of being
formed.

would, however, be far belox the minimum fatal dose and would only be ;

expected to produce those unpleasant results occasionally reported.”

Symptoms of cassava poisoning are violent pains in the stomach
and then collapse. The treateit is to make the sufferer vomit and
do everything to keep up circulation and most especially respiration.

The preventive measure tc be 1aken is zood cooking. Boilidg
removes the prussic acid to such an extent that the root is harmless
or never fatal. Roasting removes all the prussic acid. It seems to
me, however, that in India_cassava is sp'ld cooked more bec.. 2
Cooking preserves the tuber than because It renders it innocuous.

The prussic acid in the roots has n0 commercial value.

West Indian statistics shew that most of the cases of cassava
poisoning OCCUr ameng undercared-for children who cat the bitter root

' Sympoms of
poisoning.

Reason for
cocking
t before sale.

f
|

B
Poisoning

in the West
Indles.

despite its tasie, and in towns where it is due 10 careless preparation '

of food (W. Indian Dept. of Agri. Leafler I\.'o 7. p- 3, and Har/in
Tyinidad Builetin of Misceilancous Information, ygor, p. 323).
There has never been known 2 Case of poisoning in Florida.
Unfortunately I cannot tind analyses Qf the roots of Florida plants
which tell the amount of prussic acid in them. But I do not suppose

them to be free altogether from it though probably very like the |

Colombian plants of which analyses follow. In Colombia these

races are held quite harmless. ‘ .
The bark makes up in the West Indies one-fifth by weight of the

whole tuberous root.

More than one-hali of the weight of the fresh root is duc to water

and about one-third or less is due to starch.  The following are the
figures of analyses by H, H. Cousins of roots of Colombian races

M. 216-30.
( 455 )
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grown by Mr. R. Thomson in Jamaica at Half Way Tree. The
figures are in the order of starch content and are taken from the
Bulletin of the Dept. of Agri., Jamaica, 1903, P. 37.

race. i P Solids Prussic
Name °£ Moisture. | Starch. | not starch, acid.

. | |
Governor Hemming ., ST 3650 1 633 00018
Cabesa Dura . . ‘| 5469 3540 . 9'99 0'0ulo
Negrita (sample No. 1). - ' 355710 34'% ' . 1010 00010 /'
Helada (sample Nog 1) . . 554! 3430 1029 0007
Paloma .o< . . 5778 3430 792 oonl]
Blancita . . ) 1 5472 3380 118 o'uhoy
Pacho (sample No. 1) a hill race 39°61 3333 ¢ 706 0002y
Cajon Amarilla . . N Sl 3yzo . 1059 27003
Negrita(No.2) . . || 5031 ! 3170 959 | oooto
Helada (No. 2) . . <5093 29°90 1317 0001y
Negrita (No. 3} . .- {1 6r43 ' | 2770 1087 0'0020
Cenaguera . . . . 0721 <] 25co0 7°79 oQol4
Moptera . [ 7r4z | 2500 | 338 0:0000
Negrita (No. ) L G057 | o23ge Uo1y53 00033
Pacho (No. 2) L5857 2230 1913 1 00022
Pacho (No. 3) . g8 | 2zia 502 © oooip
Pacha (No. 4) . -l 681y 1930 1 1030 o'oolo

— —

Archbold as a result of over 1ov analyses of roots from Jamaica
found an average of 26'23 per ceat. of dry starch 1o be present.
The root further contained 4 per-cent. of sugar. He gives the follow-
ing figures ;— '

i

* w o
- LY - .

. w.'.? [Ty & E

. [ =2 ) w o

° B =2 |03 . . 2
o Y - - ] £ £ [~
< - » X -2 (O -1 v o ». 2
iz & & S<iESl.2 3 £ % g%
- 9] & < (&) 7 < o i'.;,.'

Fresh root .,66'745 o855 0188 01135 | 5650 1'685 24075 o '300 ' o'
. - ’ ‘ 24’075 07401 0'300 ‘0080
Dried root ; 5170 2455 o's25 0325 lﬁ‘w)o;4'&)o 05'530 :‘l:s ‘oiéo 52'255

The next table gives analyses made by the United States Depart- 7
ment of Agriculture on dry roots. )

i

‘ ‘ a
F \at Ether 1 C : ‘ .
| Moisture. extract, . ﬁrl;‘rde? ) Pcntosan.; Starch, Protein, | Ash, i Etc.
; T |
Florida 547 ‘37 ¢ 405 309 5760 ‘42 ‘ .
Flosida St ‘S0 6353 ! 293 ! 6720 ?;'lﬂ ,';,7,‘ 3{53
Al.ab_an_n o 705 40 60 243 0219 2'37 304} ,i‘,-m
Missiseippi| 559 ©'6 376 2’06 7073 . 398 175 ,_‘vg;
; {
S - . L
Average .. 576 | ‘42 08 . 26, i 64 .
ag l 7 , 508 5 3 ‘ 6428 798 1'96 jf 1689
M. 216-30.
, ( 456 )
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Wiley analysed roots from Florida separating the bark from the
interior with these results :—

[

Pecled root, ) Bark of root.

Moisture . . . . . 6139 61°30
Ether extract . . . . ‘17 66
Albuminoids . : . 64 229
a Starch . . . N . - 8098
Fibre . . . . . 38 383
Ash . . . . . . ‘51 202
Undetermined . . : - 552 29°go

It will be noticed that the bark contained no starch.

Dr. Maingay of Malacca has in the Fournal of the Agri.-Horti-
cultural Society of India, I, New Series, 1809, p. 191, the following
sentences :— .

“It is adduced by all classes of cultivators with whom I have con-;
versed on the subject that in planting from cuttings they must on no
account be inverted. If by an accident this occurs the resulting tubers do
not belong to the variety described as the sweet but (o that to which in
the West Indies I i nagine the term “ Bitter Cassava ”’ has been applie..

~. With a view to test the accuracy of the popular belief [ have planted
sw cuttings in the usual manner and. six inverted. - [ fear my stay in
my present appointment will pbt be sufficiently long to enable me to lay
the result before the Socicty.”

Curious as the statement reads there is not material to laugh at
in it, because experiments have indicated that circumstances un-
favourable to the plant do increase the amount of prussic acid
present. 1 quote the following paragraph from the Queensland
Agriculturas Fournal, X11, 1903, p. 131 _ \

« It is indicated (by Dr. Maxwell) that the difference of sweetness
and bitterness may be due te the COndilans of soil .and climate . in
which the Cassava plants are grown. This opinion of Dr. Maxwell
is most conclusively borne out by the recorded experience of a
Cassava planter in Jamaica who in reference to very .particular\
erquiry regarding experiences with Cassava in that island has
reported as follows : -

« Soil has a great ‘effect on Cassava as I have seen sweet Cgssav.a
turn quite bitter on some lands ; the varety called Mexico (which is

M. 216-30.
( "57,)
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Franois’ analyses of Cassava gave results as follows :— THE RGO T,
T et I | S
. nets. -
Moisture. | Sugar. | Starch, | Fibr Ms‘:li?l iAlb:trg.en’ Y Trmals
| T RN
Sweet Cassava .| 5873 ! 81 " 33'38 L Zo4. pr . 433
Bitter Cassava .| 6207 | 267 2939 | zo1 i E
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very productive) being especially apt to change in this way. The
change is generally produced by planting on a free level soil after
growing on stony hilly land . . Our bitter Cassava if planted
in Central America turns to sweet.”

Bawyer (/ndian Forester, Vol. XXI, 1895, p. 291) telis us that the
roots grown in Travancore in the rainy season are nicer to eat and
* more wholesome " than those grown in the dry weather.

Carmody (Triniiad Bulletin of Miscellancous Information, \yo1,
p- 322) says that there are no grounds for the common belief that
sweet Cassava contains more prussic acid the older it is.

Y
J

Uses. (fgg;«?
The root of Manihot yields the Yollowing four import 3,23:3
parations :— ' O'vozo
Couac, 014
Cassava mea!. 38??
Brazilian arrowroot. | "fmi‘?
Tapioca. o010

It vields also the sauce cassareep and the Brazilian fcrmcnttoom
piwarri. Counc is the coarsest reughest meal. Cassava mes!™ ™
finer preparation: Brazilian arrowroot is starch washed out ofd
root and ‘Tapioca is the same slight'y torrefied. ‘ i

Cassareep is made from the juice by boiling it dowy to the con-
sistency of molasses ; and piwarri ts made by the Indian women who
=hew the root and spit it out into bowls 1o ferment.

The leaves of some races of Manihot are caten asa vegatalie,
this is specially so in Java: and cattle secm 1o eat them re .dily with.
out harm. But the leaves of sqme races are reported as being
poisonous to cattle.  In India a variety of insects more or Jess vmni-
vorous (and therefore not specialised to digest the poison) are reads
to attack the plint (vide Skortf's Manual of Indian Acriculture.
1885, p. 3Cy).

In making any of the four first named preparations the prelimi-
niry actis the peeling of the root and the second its disinterration.
T'here are two processes in use in Brazil by which this is done—

(i) the inteiior edible pare of the root i rasped on o bourd with
metal points orona large nutmeg grater or on a whee! with poinis ;
Neuville in the Jowrnal 7 Agriculture Trapicai., o3, p. 324
describes a rude grater still in use furnished nniy with bits mt
broken pottery or wlass or quartz by way of teeth
left for twenty-four houry to ferment on mat
thrown damp into 4 bag made of rushes or canvas to
squeezed out 0i them

M. 216-30.
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(ii) the roots are thrown into water ; peeled or not peeled, and left
for some days until they are soft and somewhat slightly fermented.
They sre then easily crushed. If they have not been peeled
before soaking the rind is removed by hand before they are

Grushed. _
In the Brazils the expressions farinka secca and ferinka d’aqua
“ _ are used for the meal or flour resulting from the different ways of

making it. The manufacture of farinka secca and farinka d'aqua is
described in the Diplomatic and Consular Reports, Misc. series, 547,
N1, p. 10, and elsewhere.
IN¥€Subsequent operations turn the root into couac, cassava meal,
~{an arrowroot or Tapioca. R
uac is to be made the bag is compressed, generally by being
a weight pulling upon it below, and after the juice has run
* Saspings or crumbs are turped oul, dried somewhat, then
and finally made quite dry. It seems that if not made quite
meal will not keep,
assava meal is wanted, probably the d'aqua process is used
It West operation and after compressicn of the bag as in making
Dr. ie last pounding is well done and the particles sifted until a
culturafaple degree of finenessis aptained.  The meal is also more
senteylly dried over a fire with stirring.

“’here is a vellow couac in Brazil said by Neuville to be greatly,

vali®d, and so much so that an imitation of it is made dyed with
Curcuma. . }

For the making of Brazilian arrswroot the wet process (No. i)
is preferable for we want to wash out starch and to remove the cell
walls, etc.  The tubers are, thercfore, well macerated; crushed and the
starch removed by the use of plenty of water from which it is allowed
to settle. . .

The making of starch in Brazil has received a good deal of atten-
tion ; and what with the making of Cassava starch or Brazilian arrow-
root in Sa0 Paulo and elsewhere, and the making of starch in the pro-
vince of Santa Cutherina from Maranta the country has a large
husiness.

The tapioca industry of Brazilis ccntred in the provinces of
Bahia, Minas, Santa Catharina and Rio de Janeiro., Further north
there is a cassava meal industry but n0 tapioca industry. I'do
not know ‘when it took its origin. In the middle of the last
century the exports from Brazil were Very considerable. In 1871
according to Simmonds (Zrepical Agriculture, 1877, p. 351) they
were valued at (20,030, three-fifths of which went to Great Britain,
The export subsequently decreased: but again increased till in the

1ast decade it stood again at abowt the same value, while more than !

M. 216-30.
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formerly is consumed in the country. The best Rio tapioca fetches
the highest price in the European market. In making tapioca the
starch is won as described, and dried up to a certain point, where-
upon it is transferred to hot iron plates, and witn gentle stirring is
made quite dry. The heat of the iron plates, about 10° C.. makes
the wet starck granules to crack and stick together into littie pellets
or flakes and in these forms it comes into the market.

The tapioca indusiry of the Straits Settlements has had a goo
deal more than half a century of success chiefly in the hands of
Chinamen. Maingay in the Jowrnal of the Agri-Horticulturai
Society of India,N.S. Vol. I, 1869, p. 135, has given a brief rr -
tion of it. At the time when he wrote, Chinamen easily oht" :d
grants of Government forest land at a very low rental, the ide  _he
Government being to bring this land under permanent culwnt 10n.
The lessees cleared oft the forests and planted tapioca. Fo three
years they continued cropping the land and then the soil being worn
out, managed to transfer it to other parties who finding it no longer
fertile let it go back to scrub and so ultimately to forest. Maingay
wrote strongly upon the mischief being done.

The tubers produced weighed feom 1010 25 lbs, at the end of
eighteen months when they were dug. Taken out of the soil they
were first scrapqd and then well washed either by hand or ina rota{-
tory drum. Nest they were crushed between rollers and the pulp
shaken up with water, the w.ter strained through muslin and left for
the starchin it to subside; cight. or nine times after this it was
washed with a view to getting it white and finally it underwent a
bleaching in the sun in heaps. o .

Pearl tapioca .was made from it by taking small quantities of the
starch at a time slightly moistening it'and placing it in a cradle-
shaped frame lined with canvas wherein it was given a rotatory move-
ment and granulated, The yranules were next dried in the sun for a
time and finally slightly torrefied by being stirred round in a hot
shallow iron pan. The average amount of the export of tapiocs from
the Straits Settlements for the years 1862-1870 was 32,905 cwis. and
value £41,453 (or R62,17,1g5 at the present rate of exchunge),

Invhe five succeeding vears it increased to an annual value of
£73,713 (vide 8immonds, Tropical Agriculture, 1877, p. 352).

3ince Maingay’s time the process of Manihot cultivation has not
materially chenged, but the fields have got further and further away
f‘rom the coast towns in the continued search for rich land on which
to grow it. A race with yellowish-green stems is preferred to the ope
with reddish stem.

Factories are never far from the ﬁelds; but ng longer i8 the trade
80 exclusively in the hands of Chinamen as it 'wag

M., 216-30.
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formerly, some of the factories have machinery for washing the roots ;
and some wash by hand. After washing the roots are crushed and
the crushed material passes with water into a gauze bag. The
stream of water running through it carries the starch forward through
a long channel into masonry tanks. The stuff held back is turned
down another broad channel and kept for fattening pigs. When
the siarch in the masonry basins has completely subsided, the
water above is run off, the powder is dug out into big tubs and
stirred up with perfectly clean water and allowed to subside. The
process is repeated as often as is necessary until the starch is quite
clean. "

"At this point the processes for the ma'kin.g of pearl and of flake
tapioca diverge.

Peal tapioca is made by taking the damp half-dried blocks of
starch breaking them upand in a cloth by a jerking backwards and
forwards movement making the meal to form into pellets. The
jerking requires skill and upon the way in which it is done the size
of the pearl depends. By means of sievss the pearls are afterwaids
graded and then torrefied in big ovens on hot plates.

Flake tapioca is made by taking lhe_starch slightly damp &n.d
putting a thin layer on the hot plates surring gently until it is
torrefied enough, .

The refuse sells at 6-8 dollars the cartload! (Schlechter ir

Tropenpflanzer, 1901, Pp. 323-324.)

The export of pear! tapioca from Singapore in 1903 was 516,800 |

cwt. and in flake or flawer 20,300 cWt. =
Chinamen with no capital have devised " a modified for'm of the
“Q'aqua” method, and succeed in making a coarse article. rI'he
process has just been described b A. L. De Mornay in the Agricui-
tural Bulletin of the Straits and Federated Malay States, III, 1904,
p. 133. De Mornay's note is as follows :— .
« The smaller Chinese growers, not l.ravmg the sufficient capital to
ct steam machinery 10 work off their crops, discovered a method
producing an inferior Tapioca flour, or,
by means of rotting the tubers in
d thus avoiding the necessity of

ere
some thirteen vears ago, of
more correctly speaking, meal,
water instead of disintegration an

motive power. , . o )
A hole or shallow well of suitable size in proportion to the ex‘ent

of crop to be treated, is dug in the ground at a spot of sufficiently
Jow level to ensure the water remaining stagnant and not draining
away. The hole is then charged full of unwashed tubers, care
being taken that all are entirely submerged, and there left for 4 to 7
days. The time they take to rot depends. to some extent on the
weather (a low temperature retarding putrefaction) and partly on the

M. 216-32.
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Cassava

| degree of foulness the water may have reached according to the
 length of time, the same hole may have heen previously employed for
. the purpose. A new hole with pure water, taking a considerable
. longer time to accomplish putrefaction.

l When it is found that decomposition is sufficiently advanced to
mash the tubgrs to a pulp between the hand, they are removed
from the hole and placed in 1 large tub into which a man enters and
treads them out to as fine 3 pulp as possible.

A basket of about ! inch mesh is placed in a separate tub, and the
pulp is poured into this and stirred till the greater part passes throngh a
the meshes gf the basker, ieaving only the woody and imperfectl: ‘
. rotted portions ofthe‘root.' Wateg is frequently poured on the palp
10 assist in straining the hasket. When the desired quantity of palp
has thus been treated, the basket s witpdrawn and the pulp ieft for
24 hours to precipitate. s When it has settled, as well as its fibr8us
nature will permit of, the water is baled out of the tub and skimmed
off the flour as much as possible. *

* Ordinary gunnies (sacks)%are then tied to sticks driven into the
ground in a triangular position, and the pulpy mass removed from
the tub and thrown into the sacks, wherg it is left todrain, In this way
the water drains out of the pulp, and hecomes of sutlicient consis-
tency to be rcm()\"ed from the sacks’, separated into pieces, and spread
aver 4 cement space to dry in the sun.  Whilst drving, the lumps
are broken smaller, and when co'mparativcly dry. are trodden out
and linally sift~d thl'(()\l‘,‘!h hamlroo sjeves of about | inch* mesh, and
picked for the market. ) .

The proportion of so-cglled * Flour,” obtainable from the mbgr
may be caleulatedsat 27 (¢ 32 per cent.™

’ tapioca i . ; o : )
Stareh s The tapioca industry of the United States is quite a new one

States

”

In 1388 it did not exist ; only in Ilorida ‘censain planters were in
the habit of making their own starch from the root. In 1894 Wiley
. S. Depl., Agri, Division of ClltﬂliI/(}‘. Bulletin No. 44),
reported upon the plaat, concluding that— :

“Cassava canbe cultivated with safety and profit in the greater part
of the Peninsula of Florida, and probably also in Southerf Alabama,
Mississippi, Louisiana and Texas; it will yield with fair treatmert on the
sandy <oils from 4 1o 3 tong (%,960- 11,200 Ibs.') per acre.

“elt will give when properly?’ manufactured 20-25 per cent. of the
weight of the fresh root in starch of high grade.

* An excellent article of tapioca can be prepared irom the starch,

“ Glucose .can be prepared directly from the starch and more profite
ably from the pulp of the peeled root. .

B

*The plant furnishes an excellent human food and cattle food,

deficient, however, in nitrogen. [t would make a well-balanced ration for
P cattle with one-fourth of cotton seed oil cake.”

M. 216-30. Cin )
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In the same vear according to Tracy (Farmer's Bullctin No.1 167f, ‘ CUSES-
: Ny 5 1 assav
p. 7), cassava starch scems first fto 'lll'a\e picUhme an af;t;fuie(:)f ‘ mE“{%“‘of
trade. At that date business men famihar with the manu '-heuihl)'ted

corn starch from maize, turneq their attention at once to the States.
cassava plant. A factory was established at the town of De ILand
and another in the next yvear at Lake Mary. I‘j'ew races of the plant
were imported, but thz importation not succ?edmg, they have fallen
back upon the already established races (vide p. 123 aboxfe) and the |
factories now both grow and buy from farmers roots for their purpose.
«Both factories,” says Tracy, “appear.to be profitable business
enterprises and it now seems probable Ehat others will be erected |
in the near future. Up to the present time these factories have
confined their operations to the manufactur'e of starch only, no
attempt having been made to produce lapioga, glucose or other
prc;ducts. None of the starch made at the facton.es has beer'l .oﬁered
in the retail market, all being sold to cotlon fact9r1es where it is used
in making sizing for various classes of goods,.. ",

To the farmer, who selis to the facto‘j}' as a rate which the factory
owners maintain is the maximum possible pfice permitted tfy th.e
competition with other starches. the crop is, says Tracy, in his
concluding remarks. “not more than orc.iutx,arlly profitable except |
when grown on unusually favourable 5011.' and. where tl.le costi
of carting torthe mill is litle.  But the factories are largely increas-
ing their acreage on their own adjacent lands. o

" Robert Thomson in a Report ma'de to the Gevernment of ]amalc.ta ’lm%&};:gzgge.
(Report on the Culitzation ~of Pineaptles and other Product: in
Klorida, 1901, p- 1), says thatthe L?“e Ma‘_)' faClOr)" was then operating
for 4 months in the" year and crushing 4Cé>c.tcns ¢ rcets per diem, |

Dr. G. Archbold in the journal a/'l/zf octely of Chemlcal In'dml‘lry, '
XXII., 1903, p- 03, describes the fnachxn;r)v ?.nd process WhIC}} he
devised for use in the better o t_he Io'nda fa?tones.‘ It is 8|

‘cation of the manipulation carried 0B in making potato-starch |
modifict extract 25 per cent. ofthe root as starch, whereas
h.mnchinery unmodified did not extract more than |
f the weight of the root. The process is automatic
and continuous and the plant.canivortl;‘rlzod;?:s in a 1o-hour day. |

; . kes ¥s. :
o xhe'Ic‘l:l1:2;);80;3\;2-;:;32 ’ilnm;n inclined trough with an Archi- ‘
dle.an ssrew conveyor such as is use'd in the' beet sugar indu§try. |
2. The roots are rasped in an upright cylinder such as is used |

asping S.
or I;SPII‘E: EST;)ed root falls into a separator r.neeting'an upward :
current of water of such strength that it carries t.he}ixghter S[a;‘.:lh :
grains upwards with it and through a wire gauze diaphragm, while |

M. 216-30,
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USES- © the heavier cellulose shreds pack at the bottom and are subsequently

Cﬁ-’gﬁ { discharged by an automatic arrangement,
indust. \ i ilk i ° Bri ; i
nd: %gﬁe?if ; 4. The impure starch milk at a density of 30° Brix runs by a pipe

States. ; of uniform diameter down the centre of a cone, and as it finds more
space in ascending again in the cone outside the pipe, the velocity
of the current is lost and the starch ccases to be carried upwards by
it against gravity. There are two of these cones, seven feet high,
with a door at the bottom through which the part of the liquid
holding starch is withdrawn.

5. The starch milk ig next treated with alkali and pumped up to
a higher Ievel(to fne regulators. Regulators are tanks with agitators
where, by the additign of water, the starch milk is brought to the
required consistency.

. 6. It then goes tO(Shakers sucn as‘are used in the maize-starch
industry. <

¢ -

7. There follows a washing which 1s almost a repetition of process
No. 4, the water removing the rest of the impurities. The starch
may be withdrawn from the ¢cone from below with whatever small
amount of water is desired and is pumped into a boxing tank (store
| tank for the next Process) of Cypress waod provided with agitators to
. keep the granules in suspension. ‘

. 8. The thick n}i.lk 1s run into moulding boxes with perforated
ottoms and muslin lining and by means of a vacuum .chamber 75
per cent. of water is.remgved. ‘ .
9 The blocks that come out of the _moulding boxes ‘are cut up
j mto;cl.xbes \.vrapped In paper and set in a kiln to dry.
Itis claimed by Dr, Apghbold that there is none of the loss of

starch from disc_Qloration which has been practically inevitabie in
the potato starch industry, .

The pulp left behing gt stage No. 3 is not wasted but it is to be
used for the making of glucose in exactly the same way as maize
re?use is. Itis tobe Pumped into a vat with a copper wor;n and be
raised to boiling point with water and hydrochloric acid. Then
run into a closed Copper convertor where it is subjected to pressure
of 30 1ps. Per square inch for ten minutes or thereabou.. During
the pesiod of compression rapid chemical tests are done to
ascertain if the conversion is complete. When complete the stuff
is ran off, neutralised, filtereq tHrough charcoal, evaparated down (o

a certain extent, filtereqd again, further evaporate

: d. cooled and put
into vessels.

. The refuse left behind at operations 3 and 6 of the starch
extraction, and on the filterg in the manufacture of

glucose goes to the

making up of an animal feeq,
INDI'S
o] l:'?&ggs,r A company has been formed under the name of the Jamaica

Cassava Development Company”

M. 216-30.
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upon the same lines as the Florida factories. Its capital is £ 10,0c0,
and there is a factory now at Longville, capable of turning out 150
tons of starch per annum (vide 1 he Agricultural z\fws‘, Barb'ad'os,
1903, p. 134, and 1904, P 161). To make a mill in Domxfnca
is also proposed. The making of Cassava cakes for the American
market has been suggested. These are cakestote made of the
meal and put up in tins,

In Martinique small proprietors have mills moved by bullocks' or
by water-power for rasping the cassava roots and means for mak}ng
starch ©r cassava meal; actual cultivators grow the crop and bring
it to the mill on the metayer system whereby the profits are divided
(Dulien in Journal & Agri. Trop. 1903, P- 414.

Portuguese West Africa makes seme cassava mezl a:nd S0 .do
thg Cape Verde Islands. 1a the British Colonies of West Africa,
Cassava meal is the staple prisnn food.

Mauritius and Réunion have tried tapioca manufacture and so
has New Caledonia. Apparently Wwant of capital has held the
industry back in all these places.

Dr. George Archbold in the Journal of the Saciely of Chemical |
Industry, XXIL, 1903. p. 63, puts cassava starch forward asa product

MANIHOT
lutilissima.

| INDUSTRY
‘IN THE WEST
INDIES.

| INDUSTRIES
BLSEWHERE

FUTURE OF
| CASSAVA
STARCH.

of the future destined to replace maize or corn starch.  ** At the present -
iime the demand for maize and other cereals is advancing their !

value, so that in the near future . they will not be available f'or the

sanufacture of starch. The manufacture of starch from maize was
introctaced into America over sixty years ago by Th0n1a:s ngﬁord
who established the Oswego Starch Factory.  The superior quaiity ot
she product soon created such a den}ﬂnd for ** corn starch ” that other
factories were erected in different States and to-cay all are owned by

the trust known as the Corn Product Company. Maize siarch has :
s own characteristic§ which distinguish it from other starches._ It :
a cheuper raw material be suggested (to take the place of maize)

for the production of starch and allied products, it must yield them

of the same quality. In the plant commonly known as cassava we .

a raw material.”

havi\zufco%d\, rfouac and cissava meal difier from Brazilian gF'ros\'r‘oot
and Tapioca chiefly in the amount of Ctllulosc. preseit.  The
difference can be well shown b} C“E“g' q).e fou(\wlng ana]yses by
Blalland of samples sent to the Paris h:\'hlbmon of 1900 (]014;‘7“(sz de
Pharmacie et de Chimie, 193, 18t April and 15th May). | l

1t will be observed that to make thew keep, almost al_l the Sam‘}),.'es
‘of couac and cassava meal have undergonc more desiccation than

LS les of Brazi v .

Li;):eiizzipthat some of thc American starcheg and t}ia\p:l?f?rst:ll(juhad
a little cellulose in them : and that the washing of the latie ces

M. 216-30.
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proceed to the use of the whole root for fattening stock. It is to be
mentioned that cassava has loug been grown in Mavritius as a food
for sto
this nature is carried on is Florida.

Before Wiley wrote his article on cassava in 1894 (see U. S. Dept.
Agri. Division of Chemisiry, Buli., No. 14),the roots were irregularly
in Jocal use in Florida and élsewhere for feeding cattle, pigs, poultry,
etc. But, after the winter of 1894-5 had largely destroyed the Florida
orange orchards, when the farmers took to stock raising and fatten-

—
\
i

ck, but the only part of the world where a large business of !

u

i
ﬂ A

h

ing, the cassava plant attracted immediate attention. Now g5 per '
. ., ~ . £ ;
cent. of the cassava grown in the Uniied States is arown to feed stock

(se¢ Tracy, U. S. Dept. Agric. Farrrzz‘.’f: Bulietin, No. 167, 1903,
p. 3%), « All kinds of stock eat it wi}h renfh and thrive upon it much
better than when confined to afty dr) feed. .

* Being so highly carbonagequs in its composition it is commonly
fed in combination with bran, cotton secd meal or other nitrogenous
grain feed and, when judiciously used, it is one of the most inexpen-
sive feeds which can be grown. It is less watery than sweet potatoes
(Ipomcea Batatas) or potatoes or wrnips, while its yield is fully
twice as great. One hundredebushels of sweet potatoes per acre is a
fair crop, but it weighs only 3 tong, while from 5 to 6 tons of cassava
could be grown on the same ground with less expense.  As the roots
are always fed in a fresh condition, they furnish an excellent substi-
tute for winter pasture, and so do much to keep animals in good
conditign thtough the season of dry-feed. " \When the crop can be
grown successfully it ean be made to take the place of a silo, as the

fegd is much more nutritious than silage, and can be used economi- |

cally when one has oo few ahimals to make a sdo proitable. In

nearly all cases the roots are fed "as fast as they are dug, as they

never fail to keep inegodd condition se long as they are left undis-
turbed in the ground where they have been grown. The roots are
so smooth that if they are dug when the soil is dry they need no

washing or cleaning before being fed. and no special preparation |

beyond cutting them into small pieces before feeding them to cattle,”

Professér Tracy continucs on page 24 1o show that stock does :
very well on cassava. As to the method «f feeding, it is be.t done

by crushing or ghopping thg root up before giving it to the animals.
Pigs are more often fattened on cassava than cattle; and for
poultry it is very largely used.
The Lake Mary starch factory in Florida tinds a ready sale
far the factory waste dried as a cattle food, It is not an ideal

food owing to want of proteids, but may well be mixed with .
other nitrogenous food. This factory waste must be dried at once |

or it turns sour. Technically it is called bitty,

M. 216-30. |
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Ascé?(é‘)%’}j‘! Factory waste ought always to be a safe cattle food owing to the

working that it has had; but we do not know how far it is safe out
of the United States to give fresh cassava to cattle. Under the condi-
| tions of and with the races grown in Florida, cattle can be fed on the
- fresh chopped roots, but a5 2 general rule means should be taken

' to get rid of the prussic acid by washing or better cooking before
. animals are allowed to touch the roots.

i
"BALgR?R ‘ Yield per acre.

Satisfactorily attested yields in North America with sweel cassava,

| roacre.

! . : per Ibs.

‘ 1. On poor light worn soil (Tracy).. . 4,480—5,600
2. On averags sojlg (Tracy) . ’ +  11,200—15,680

‘ 3- On the very best soil, unusual yields -

| Mracy). . L 22,400—33,600

. 4. In Mississippi, manured with 200 lbs.

bone meal (Tracy) ; . . . 20,160

; 5. In Alabama, on excellent soil (Tracy) 128,000

: 6. In Florida, unmanyred (H. E. Stocke

: bridge) . . . . . 7,420
7. In Florida, manyreq heavily with acid

i phosphate, cotton.seed meal, kainit

(H. E. Stockbridge) v . . 12,979
8. Average crop round Lake Mary fac-
P tory, Flonda (Thomson) . C 20,160,

References.—:-3. Tracy in U. S. beﬁf. Agri. Farmey's Bulletin,
i No. 167, 1903, p. 21. ¢ and 7, U.S. Z’e}"t. Acri. Experiment Statitn
| Recesds, X1, 1900, P- 334. 8. R.Thomson Report om the Cultivation of
i Pineapples in other Prody,s of Florida, Kingsl?n, Jamaicea, 1901, p. 11,

| Fields, per acre, in Tropical America which may be accepled.

j St. Lucia, red-stemmed race (Dulien in Fourn. d’ 1bs,
i Agri. Trop. 11, 160) Tt -« 8400
o St. Lucia, white-stemmed (Dulien in Fourn. & .

i Agri. Trop. 11, 160) . . . . . 13,440
Paraguay (Semler, Tropische Agricultur) . . 13,379
Jamaica, hitter cassava, not irrigated (Fourn. ,

| Famaica Agri, So.., 1859) - . 19034
f Jamaics, bitter cassava, irrigated (Fourn,
i Famaica Agvi, Soc., 1899) . . . . 32,664
I Yield in Africa whick may be accepled. '
I Ibs.
' 1 Soudan, (Vilbouchevitch in Fourn.d’ Agri. Tp.,
! 1I., p. 160) . . . . . . 13,597
M. 216-30.
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Vields in the East which may be accepled as correct, per acre, [ YIELD PER
Ibs.
1. Pondicherry (Poulain} . . . 2.428—14,846
2. Madras . . . . . . 10,880
3. Cochin China (Paris ex Vilbouchevitch) 10,703—16,055
4. Madagascar, without manure (ex o
Vilbouchevitch) Ce . . . 12,754
5. Madagascar, manured (es Vilbouche-
vitch) . ., 25,866
6. Madagascar frequent range (dumelle) . r3,379—44,597 :
7. Réunion (Jumelle) . . . . 22,28--206,758 ‘
8. Ceylon (Watt) . . . . . © 22,400 !
9. New Caledonia (Semler) . . ‘e 22,622
10. Andaman Islands . S . 24,200
11. Java (van Gorkom} * . . 13,333
e 12, Do. do. e T * . 27,428
References.—1. in Fourn. d' A‘gri. Trop. 11,1902, p. 14; 2. Madras
Agri. Dept. Rep., 1879, p. 44; 3- iﬂlyg""{- d' Agri. Trop. 11, 1902, {
p.299; 4 and 5. Rapport de ls Commission indigene, 1898, quoted by |
Jumelle in his Cultures Coloniales, Plantes elimentaives, p. 576 and 7.
Jumelle loc. cit.; 8. Dict. Econ. Prod.; 9: Semler, Tropische Agricultur, |
1L, p. 766 ; 10. Administration Report of the dAndamans Islands, 1885-86, |
P-53; 11 and 12. De Qost indische €ultures, Supplement, p. 275. f
(o}
“Stalements which areno! accepled, per acre.
Calcutta (Mukerjee in Englishmanof 28th .~ Ibs.
© July1898) . R e C 38,150
New South Wales ( Agricultural Gozette,
. New South Wales, 11,*381) . © 22,400—44,800
British North Borneo (Rritish North .
Baorneo Herald qu'oted ',in Produce
World, 14th February 1896) . . 93,333
Avnam (The Planter, Calcutta, 1Ith
November 189g) . . . 35,677
Florida (Semler, Tropische Agricultur) 66,895
New Caledonia (Jumelle, Cultures Co-
loniales,1.c) . . . . . 37,461
Brazil (Jumelle, Cueltures Coloniales, ). c.) 89,194
Guatemala (Niederlein, La Yuza, 1896) . 160,550 —n%"
Fiorida (Jumelle, Cultyres Colonsales, ey ¢ .
Demerara (A. M. and J. Ferguson in Al
about Alose and Ramie Fibres, etc.,
1890) . . . ) . i
‘ Cultivation. % eu[i'(x;[}y,\.
Propagation is +done by means of cuttings and has been so fprop“ ti\;ion.

carried on for ages. Some of the kinds of Manioc rarely flower ang '

M. 216-30.
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seed. Sagot says that he never, to his recollection, saw the sweet
cassava or camanioc flowering in South America ; and sweet cassava
flowers very rarely indeed in India, Sagot goes onto say thata
certain “ Father Labat affirms that Manioc plants raised from seed
give but poor roots. May we believe that stock raised from seed
remains as vires do, for many years puny and backward, until after
several successive propagations by cuttings they attain their proper
vigour and height?"

Fortunately it is the easiest to grow from cuttings. When the
roots are dug, the stems are to be
which they have to be treated depends entirely on whether an
is likely to be experienced or'not :<for they are sure 10 be cut down by
the slightest frost. If frog is likely to occur they must be buried in
straw or wrapped in straw and f)ut ip a shed. But if no frost is
likely to occur and the fand for them can be got ready at once, ﬁxey

y cold

. are to be cut up into short lengths and planted. If the land is not
- ready and the air moist, there is only moderate harm done by leaving

the whole stems in a shady moist place as they are ; or in drier
air the ends of the stems whole may be pushed into the earth in

i a shady moist place where they will roa: and grow slowly for a time

until required. .

G. A, Gammie.in a note sent to M€ says that the natives of the
Natjeeling Distric: carelessly leave the stems lying abous the ground
for months until the advent of the monsoon and that they take no

; harm. .

Planting the '
<cattings.

- apart. The middle partg of the stem

Water.

|
!
{
' J
[
)
I
|
|

Soil.

Upon planting out the tields these branches are cut into lengths
of four to eight inches and set in ‘the ground at an angle of 45°
with half their lergths in the soil. Rarely they fail to grow ; bat
usually cuttings will be numerous enough to allow of two being set
together along the lipeg at every four feet, so that if one fails there

may yet be no gap in the crop. The lines should be 4 1o 5 feet

» Dot too old nor too young,

generally grow most readily, a plant will yield a hundred cuttings

or more,

Fr9§t is fatal to all raceq of Manihot; any cold that kills Tomatoes
kills thém. During the § 1st two months of the plant’s growth it requires
a moderate supply of water, ,after which many of the races are
fainy resistant to drought though retarded by it.

The soil should be rich and light.
Page 144 above and to the first three figu
the effect of poverty of soi) on the yield
most against the cultivation of the plant
for available plant food. AJ] the tropics ov
for light virgin forest soil, In F lorida

M. 216-30.
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is obvious. The one thing
is its enormous demand
er ithas been a great crop
It is best grown on land
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kept for cuttings. The Wway in

cleared from pine forest in rolling country, in Brazil on clearings,
in West Africa on clearings ; and in the Straits Settlements the
crops are getting further and further away from the original centres
as the land gets worked out. In India it is the same, too, |
clearings are made and it is planted in Travancore and Sikkim.

The soil of gardens always richer than that of fields is in many |
other places the only soil in which it is planted. Soils with very
much humus in them are not good as they caused the tops to,grow,
at the expense of the roots, and soils which want drainage{ are,
most unsuited. Ideal soils are the soils which grow sweet potatoes
well. ‘

Irrigation in India is generally given about Pondicherry and
a little in Travancore but hardly elsewhere. e

Cultivation in Florida and most other places is on;the:flat, in the
Freénch West Indies it is sometimes on low tidges, and" in St. Lucia
on low mounds like 2 tortoise back (Dulien in fourn. @ dgric. Trop.
IL., p. 160). .

No very special cultivation is required after the crop is planted
out except to keep the soil free from weeds. When the plants have
grown up a little they cast shade enough to do this for themselves.

The cost of cultivation is no more thar that of cotton. When
the crop is ready for the harvest dig only ag it is reqyérgd for
the tubers soon begin to rot when out of the goil. }'Ry;(;o; o1

three.days are enongh to cause a blackenil'lg unless' great ‘care be
taken., Very many of the roots 501{1 raw in the Madras bazaars are
sold with rotting commencing.. I believe t})@.t they are sold cooked
in,Pondicherry and Cuddalorc.aomore to prevent the rotting than to

-remove the poison. .

grown. It may be seven or eight months, or even six months in one
Travancore race, or it may be eightf.:en or more. In the Madras
Presidency with irrigation the crop is planted in Decer’nbe'r or
January but without irrigation in the end of July or jt)egmmng of
August. The roots come to the markets from the irrigated lands
in Novembr. Sawyer tells us (Indian Forester, XXL, 1895, p. 291)
that the Malayalam cultivator of Travancore puts in his cattings |
in October or ,November, but if the rains be ]aFe hf.?)dl.gs the‘ crop up |
immature and plants again if he can 1rrigate with copious irrigetion |
at the end of March. There must be for each race a period when |
most profitably to harvest it, to grow It bey(?nd which is to g;t ;
possibly a little heavier crop, but a m.onetary gain not as hea;y f.s tbe ‘
land should give. The optimum periods of these races x;lee oP e
ascertained by direct experirr.le{xt, for we*do not know ’tI‘ ;m.l ro;
bably, however, for fliost races it is at twelve months. e loss o

M. 216-30.

f
|
The time at which the crop is mature depends on the race |
]
1
|
|

( 471 )
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- cg,ll-glv_k roots in the soil in digging is great if the soil be heavy, but if
) ‘the roots be small and the langd light there is no cause for losing a
R single tuber. In Mauritws, Réunion and some of the smaller West
%5 Alternative. | Indian islands Cassava crops are planted 1o alternate with sugarcane
i in the place of afallow. As both crops take a great deal out of the
soil. manwe must be given liberally. The practice has existed fora .
considerable time in the first named British Colony. Cagsava without
manure would do much betrer after a leguminous Crop,—~a method of
rotation practised in the United States. . v

In some countries maize or an unirrigated rice are grown between
the Cassava plaiis, and return a small yield.

-
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CARTHAMUS TINCTORIUS
‘SAFFLO\VER).

[ Dictioncry of Economic Producis, Vol. I1., C. 637—80. ]
Other DICTION ARY articles that may be consulted ;
Carthamus Oxyacantha, Vol. 11, C. 633; alse
The Agriculturat Ledger, 1899, No. 12; 1901, No, 12.

A digest of the correspondence conducted by the office of the Reporter on Economi
Products to the Government of India.

By REGI_NALD ABBEY-YATES,

. . {7 T
The following pages deal mainly, if not altogether, with safflower
as it exists in cultivation. They are as the title above states a digest |

‘ INTRODUC-
of unpublished informution from the files of the o%ice of the Reporter \
|

TORY.

on Economic Products : very littie informaticn borrowed from books
has been added to it. Regarding wild saflower (Carthamus
Oxyacantha) the reader should consult 7%he dgriculiural Ledger,
No. 12 of 1go1, It may here be added that the oil of safflower has
been dealt with as an edible oil in The Agricultural Ledger, No. 12
of 189¢, in which will be found ProfessoP Wyndham R. Dunstan’s |
valuable Report on Edible Oils used in India. !

Carthamus tinctorius, Zrnu., FI. Br. Ind. 11]., 386 ; Ind. Kew.

[ L 445
THE SAFFLOWER. ) I

Vern, . Kusym, kisumba, kar (the ssed), barre, Hinp,; Rwswm, kusam ;
ohul, kajirah, darhua (the oil), kuchi (thorny), murai or mundo (thorn- |
less variety), BENG.; Ga'dp machi, MaNypyr; Kisam, kirfum,
kushumbha, ma. sufir, karar (khar, polian=secd), ’p.; Barre, kar,
UNiTed PROV.: Bundi, Raj; Ausumba, kurdai, Bomn.; Kusumbo
(kabri=the seed), Guy.; Kurdi, kavarhi, kasdi, sadhi (oil plant),
kardai, MAR.; Kusumia, Co1cy ; Powdri-jo-bij, kardai, kurtum (seed),
khoinko (the plant), Sixp ; Khardi (0il), kasar (thorny), Ausum {smooth
variety), C. P.; Karad, Dec, ; Sencurgam, kushumbd, kushumba-virai,
sendurkun, TaM. 5 onisikha, kishumbd.-vitty-li, TeL.; Kusanke (o

Lusambdi), uisumi \N.; Heloo, su, hsé-mine, supdn, subdn, BURM.
(Zurlmn, girlum isiar, Aram.; Kashiralh muasfir, kasak dinah,
Prrs. ; Ausur famalottara, kishumlha, Sans.; Kurt/m, EGypT,

C. 627-80.

( 473 )
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BENGAL.
Wuzalfarpur.

Subsidiary
erop.

Cultivation.

Plekingthe
flowers.

|
|
|
|
|
l

5

i

- soils, it is said to prefer

; Other crops, the seeds are sown on smal] bank

'*""—————*———————_M

Two forms of the plant are m

the thorny variety known ag Authi ; (8) the thornless kind called murdi,

The first named is believed 1o flower earlier than the other. The
flowers usually appear from the 5 of January to the rsth February,
Seeds are collected in March and April.  The seat of the safflower
industry is Ha)ipor. The area at present under cuhtivation, however,
is stated to be only one-tent, of what it was some years ago. Saftlower
is a crop of the cold weather, it is generally
October, and is usuaily preceded by a bhadoi crop. Butw
.with opium, the 'and s Jef; fallow till September. The time of sow-
ing depends upon the amoyn; of moisture in the land.

Safflower is now aaltivaed as subsidiary 0 the following crops:
potato, mustard, opium, barley, wheat, linseed, and gram, Opiutx;
and safflower are said tq be particularly suited to each other,

Soil.—~While it is reported thzt the plant can be grown on all
a sandy loam, or a light soil with an sdmix-
ture of sand and clay, Safflower is generally cultivated on irrigated
land. A purely sandy soil is not desirable.

. Manure—No specia] manure is used for this crop.  Opium Jands

are often manured with cowdung and sshes.
Ploughing .~-The number of ploughings varie
natore of the soil « usually six ploughings suffice.

" Sowing.—When cultivated as an inde
broadcast at the

hen grown

§ according to the

Pendent crop, it g sown
Yate of 10 seers Per acre; raised ag auxiliary to

s thrown ‘up with the
shovel, about an inch ‘above the water chanpel, In this case

between 5 and 6 seers of seed 10 an acre are allowed,

Irrigation.—Sa 5 v i ;
drrig fflower lands are usually irrigated by means of
water channels from wells,

Thinning the crop —The plants are ‘ordin
apart.  When the growth is 100 thick, the yo
out. On the other hand, the tops of the plants
induce a bushy growth,

Picking the Slorets.—In small holdings
done by women apg

atily grown a cubit
ung plants are thinned
are often broken off 1o

» this work ig generally
children ; for a large area a pickér is usually
employed.  The florets are plucked or nipped off with the hand

The picker receives 1 flowerhead for every 16 flower heads gathered
He is sometimes paid ip corn, n which case he recejves half the
weight of the fowers e collects; for collectina S seers of f} N
he thus gets as his share 2} seers of maize of like crop.  Del v i
gathering the florets until red by eXposure 1o the gy o
weaken the dye. Moreover, when the florets are gl1o

by heat, the pod does not afford any further gy ly
taken, three successive supplies of florets can be obx;;p" care be

generally done every three days. med.  Picking is
C. 637-80.
( 474 )
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et with in Muzaffarpur, Bengal, (a)

Weather.—A good shower before the time of flowering is generally
very beneficial to the crop; heavy rains at this season are disastrous,
and if followed by cloudy weather are said to favour the _spread of an
insect pest called /aks. A west wind is believed to improve the

unality of the dye. .

3 Ini"ecl pests.—The plant is liable to be attacked by lahs, These,
as slready stated, are thought to be induced by foggy weather.

They cripple the plants and prevent the growth of {lowers.
Cost of cultivation.—~As un independent crop per acre —
"R a.
Rent of land per acre . . o, - . 1; -1<2>
Cesses . . . CoN 12

Six ploughings @ 10 annas . . . . }

10 seers of seed . S ) : 1

H - . -~ o
Hoeing each 4 annas . . ) .

cocooo™

18 12 o

. - -
To this must be added the cost of picking florets and collecting

seed. .

Yield.— Average outturn peracre— B

Flower crop . . L . . . oig
Seed crop . . . . . . N ¥

Prices—Safflower has largely vetrograded in price. While for- |,

sold at 4 lbs. per rupee, the average price at present is one
;?::Z for 12 lbz. Thpe gve};agc value of segd is.z‘o Ib; per rgpfe.
The price of safflower rises carly:in those mouths in which marriages
lebrated. . . i
" ?Lﬁ?&tﬁis consider that a constant raﬁo exists between the two
crops of flower and seed of 1.; 16. Thus if the ﬂow:er crop be da.
chittack (g% of a seer) a seed crop of Oneseer will be expected.
(Mr. Bhupendra Nath Gupta, Assistant Sell_lemml Officer.) -
Safflower was at one time a very mportant crop of the
Dacca district,  Of the 8,348 maunds of safflower dye,lvalged at
R2,90,655-8-0, that passed the Calcutta .CUSlOm. 'H_ouse in 1824-25
it is estimated that two-thirds were grown in the vicinity of Dacc;.‘. .
The industry declined with the introduction of amlme’ d;.'es.l 1ome
few villages in the Nawabgunge thina afg nOW the principal p ac:;
where saffiower is still grown to any extent.... As was the t;)a
formerly the village of Patharghata produces the .dye of theD est
quality. ... (Report cn Agriculture )and Statistics of the Dacca
strict, by Mr. A. C. Sen, C.S., 1889.
dis The ;veader may here consult pages 292 to 295 of Handbook {)/
Indian Agriculiure, by Me. N, G. Mukherjee regarding safflower in

Bengal. C. 637-80.
( 475 )
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igest of the Correspondence conducted by the office of the

Cultivation. 1y the Wetern districts of 1

e United Provinces, ¢.¢.,
zatarnagar, Ay

zath, ete.. satdower is commonly raised as
- 2 fodder €rop and fed 14 caqg'e Lefore the plants begin to floner.  In
| Cawnpur, Jalaun, arq Ihansi, it is cultiv o as a dye crop.

Varistiss —There are 1y p kinds, the on- tharne, the other without
Fhorns. wnoomainly for the dve wnd tie former for
s §ee(ls from which o] is ex(raué\t. Satlower is seidom sown as
an independent €rop. Itis usuallv grown along with wheat, barler,
stam, and other cereals, also with 'voge!;nhle.c, suchas radish, carrots,
With veyctables, it is generally sown broadeast,
along \\'kilh cereds it is sown on the baoriers of

! Ad . . . .
side of darfias irngation channels,
ff clay

. .
Th(, l(lt(el' 18 gro

~etc. Whep ramed
but when xown
+ fields, and by the
:\0,‘1.“..\ sti ¥ soil together,with hizh menuring and careful
hoexpg and weeding age ddesirdble.s The crop s thinly sowg. to
provide room, between yfy, tons foreweeding. The quantity of seed
PETACre of the gy Vaticties of safloger (the thorny and the thornless
\:-.hen sown alom; s 6 RYITE ‘5 seers, TCSI)(‘(\N\‘(I;_\'. When grown J!()N,‘»f
with other cereals on)y 2 or 3 ~cers of socd per acre, respective.y, are
employed. - ’ .

‘ 'Pf'l'(t.-’l‘hc price
‘ \'Aanetlxes iIs R2-¢ and Ry..
./{zrmsbul by the Dy, cclup
. In response g ar

under S.lﬂlm\er. .

of the sceds of the therny and the thornless
per @rund (323 b)Y respectively (nofe

o Land B oridey. .
1 illn[lllr\' Jor goent hses shewing Crl’lv!\n"i ared
’ the Director of Land Kecords and Agriculture,
i Frovinces g B ) tagth April 19049

'nees dette; Nosgoor - V11-64, daed 1y ] .
states that aq saﬂlmv—vr'(Carthamus tinctorius) does not ot
cron, are heading in the comud®rop retas, the srea underehis
S the e . | The Director
f 1go2.py cannoet be furtished. The Director
*marbe &, - - N4 L . . . . . . .A:{.
urthw?r Temarks i ¢ veny rape @ fnd this ciop osrown byitself
practically a)) of |

oL t ‘ el
© TS suwn in lines in wheat % cram fiel s
I'he sattlower .

Crop tor “ryni-oy or

i industry was formerdy one of some smyportance
o Tovinees, Dt latteriv bas ben wlmost ki?f.c;i by 1.hl~
: . Chf-‘up aniiine Jdves.  Inthe Nurparand Wardha Jis-
tnets a ligje sifilow er 15 still grown. In Chhindwara caltivation of e
dye plant hasalm()s[ emix;(»[‘\« ;e wed, while tn Scont it anmn:cr existy,
. 3'01'1 '—Samm\-er is L;m\.\'n in black or Lrown soil suited for whe
l[' [h“vcs best i.n ﬁeHs‘ which from their proxinisy 1o te o).
.s“ receive considerab:c sﬁpplv of manure.  Somctimes the feds
ntended fog Salllower gre ‘
arule the )

the Centra| p
large imports of

arst well muanured with coun fung. A
irrigated. Sutfower s venerally cultivated o

a subsidiirve » : ! .
ub“dm“ Cfop to gram, linsced or castor and in mos: ¢ises Jon

' the borders of fiely,
\ . Fwo kinds of SQ“IO“Q( are wrown (11 the® dusum, possessing 4
\ SMooth {eaf and (2) the dasar. a thetny plant with a rough leaf.
C. 637‘80.
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e

i is grown both
The Fasar is culivated for its oil a?one. The K‘u:mm s {fowards oh
o t of the dye and of the oil. The seed is so‘f ovards (he
on &Cio;m monsoon, and the plant begins to flower a ter 2 cowpe o
N ne’\ excessive or a deficient amount of. mois is ores
momhsj y :s t(-) safllower—hence in a wet year it is grown
; injurio g : e i | 0 |
very imjunot -ear in Jow lving or irrigated ground ain
O prvcting ( icked at intervals of three day \
Plucking —The ilowers arc picked ivals of dhres dayoin |
ly ;htc cold weather according as the plan sown in
o cart} ; r December of at some time between lhcsé;f ths
September or Ve o at : ose !
:i‘?“ﬂm\'er\- are gathered early in the morning af- they |
e S (S A -t pickine,
if exposed to the midday glareatter p T . .
damuge c,\pf Wivation of satflower is Estimated at about ;f |
The it & §3 . ‘
) )K\COS; ; rcesem jow prices the gross profits are only aboutt 02
o Cas o o ’ ck rospects
o aere ¥ it Rzg rainzd a, few years b?}q\_ « The prosp ,
A0 acre as agiinst R23 wf fow ven |
\he in v s fur from en aging. . ) ‘
the industry are ‘1\/\‘/8 *‘/vt," —This is shown in the following tfxbk. ;
Areq under 1"1 'f‘ﬁ{,D} '},avc heen kinﬁily furnished b\ the (;(1;2; |
s “gums{fo\{cmg‘;{:cnts and Agriculture, Central Provinces (le ‘
issioner of Settie . eun |
II\l:1 3326—163 dated the Sth July 1904
a.33 .

flow gl -g; and

¢ showing the acreaye finder deffmbnl drr’umg 189295 !

Srafemen .1 5’95—1;() in cach district of the Central Propinces.
‘ . s o

] ) . »
. 19030, |
1864-05, . [ ;,V.,“,,,\),W,‘;. { ToraL g
< Torat.| "Rough  Smooth | AL.
1) ~TRICT. ROU}I‘; 5;"‘ f:‘}; ‘ leafed _ leafed
teafed val

il plant} (dye plant)
{oi) plant), 1dye P!a':‘) @ . [ o s "

l.,

|

i
i

. s s e g
- M O L -
t ’ c e, |
Ld - )
B « Acres. Acres Acses, Acles.
Acres, Acres. ,}ch i , \ 1
. e . 20 | .
i o 15707 10 i
Sangor i L 1507 N‘it)‘ptroduced, E
b o, .
Damoh . s aa . 97°59
Jabalpur ’ 22703 22703 275? /‘ 424'15
Mandia . . ~:‘/‘.7~‘\ 430’/‘3 4-4%3' s \ 69 |
Seoni . s ‘h ' 1503 1(5123 3z . 332 |
Narsiaghpur ‘ Nut grown for seme )0"10 oyl 52 :75
Hoshangabad N o0 56°85 G027 1 L 60'37
I\'xm:;f o SO . e, 22435 120°01 265:02 . "égﬁ
I(;jithuindwarﬂ | T . "f-i} 2100 12-4: 46%0 e
. 21733 o 127°53 3 « |
l\:’ardh:; . . 12783 é\oi produeed, s i 00
agpur . - 22 088 ) .
Chanda . 7146 vy R 4 '5‘43 .o 75'40
Bhandara . . ! Not K“)‘“: ‘50 .Q./y,'(m 16 89562
Balaghat : 24136 grary HiTSS 868700 | 868700
Raipur . s 8234700 Bh7o 1,880%0¢' |
flaspur . o 8234000 1,232°32 1,580%g ¢ }
lsh‘;sllepur . 1,232°3% ¢ —_— IR G
- T . e ., 12,407°05
Do ey 28528 | 11,813°56 1233504 1 24} T4
ToTau o 308302 B /

C. 637-80.
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caﬁaggrsus A digest of the correspondence conducted by the office of the

E:s?l}l‘::p%r. From Hoshiarpur, Panjab, it is reported that the area under culti-
vated tasumba (Carthamus tinctorius) has diminished consider-
ably since the introduction of aniline dyes. These may be said to
have driven the indigenous product quite out of the market. Itis
noted on page 186 of Volume 11, Dictionary of Fconomic Products,
published in 889, that the arca under cultivated saffiower in the
Gurshankar Tahsil of this gistrict was 6,722 acres. The figures of
1895-96 for this same tahsi] show an ares under kasumba of 1,624
acres only, or less than quarter of what it was fourteen years
previously, «

Caitivation. Kasumba is sown

broadcast as a subsidiary crop, along with
and mrasar.. It is sometimes raised as an inde-
plant prefers a light sandy soil, especially in the
Slopes. In the plains a ladd wall ploughed is considered best.
No Irrigation is required nor dogs the land reccive any special
Preparation. A single weeding in the month of December is consi-
dered sufficient. The winter rains of December and January do the
;fop no harm, but subsequbnt rains are liable to damage the fiowers.
I‘he. custom prevalent ip Bengal of snipping off the central bud with
4 view to bring about a more bushy growth is quite unknown in this
dx§trict. The ﬂowering begins about the last week of March, and is
fglrly establishe.d towards the middle of April.  Each flower head is
- picked thrf:e times, the second pickings having the greatest value as
‘they contain the most colour, Plutking is done on alternate days.
. Insect P, esis.—The plant is attacked by an insect known lgcally as
tela, which also doeg damuge to mangpes and sugarcane.

Cultivation —1Ip 1895 the total afea under cultivation in each
tahsil and for the, distri

¢t was reportedsto be as under—

wheat, gram, barley,
pendent crop. The
hilly slopes.

* N Acres.
Hoshiarpur ) R . i . ) 80
Garhshankar : ) o i L 1,624
Dasuya . : ) . . i 5
Una . . . . . . . . by

2,399

The following £
area under saffl
receded :—

Total area.

gures recently reccived show that the cropped
Ower in the Hoshiarpur district has still further

“nder saflowey, (Carthamus tincterius) /n the

‘ . .
Hoshiarpur district duri ng the year 19o2-03.
Tal'.\sil. Arca sown
3 Hoshiarpur , . , . . . " aS“c*.

Dasuya . . . . A . . '

Garhshankar . . . . . .'.04

Una . . . . . s e . ?zo

053

Cc 637‘80.
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Yield per acre of cultivated kasumba— R a p.

Flowers 16 seers at 4 seers per rupee . 4 00

Seed 3 maunds at R2-6-g 2 maund say . . 7 4 0

ToraL . I1 4 ©

Dedncting half as cultivator's share, the owner’s share is Rs-10
and with Ri-§ further deducted for revenue, a net income of R4-2-0
per acre is arrived at (Mr. Kesho Das, Revenue Assistan?).

About Amb4la the crop is sown*in September at the rate of 13 Ibs.
tothe acre. The plant flowers in thg beginning of April. The flowers
are plucked by hand in such a manner as not to interfere with the
seea}; which Temain in the §°ds. About 15 or 20 days after the
removal of the flowers, the seeds are gathered, and if not perfectly dry,
they are placed in the sun. The yield of flowers for dye per acre is
78 Ibs. and of seed 5 cwt. 46 Ibs. The same plants yield both dye
and oil (Dcputy Commissioner, Ambdla).

In Sind safflower is sown n October, November and reaped in
March. The land is first ploughed three or fourtimes, it is then
harrowed and the safflower seed sown like wheat. ., When the crop
grows up and beurs pods, the flowers :a\.l‘e plucked with the ﬁngers‘.
The process of plucking is carried out }hfloe: B ;

Onlv one'cultivated form of the plant.is recognised locally. Tt
was for’merly grown ior the oil and' alsd for the dye, but §ince the
ingroduction of cheap European dyes, it has ceased to be cultivated to

any extent. The yieid of oil seed per acre is fiom 30 io 40 seers, |

The price per cwt. of seeq is Riceg. In 1895 the production was
reported to be small and local: in 1902 the cultivation is stated to
have been nil., conf. p. 158,

Two forms are cultivated in the Bombay Presidency——(a) the
vellow flowered thorny variety of the Deccan, grown only for its oil-
seed ; (4) a less spiny or nearly spineless form, with reddish orange
flowers culivated in Gujerdt as a dye and als:o for its seed. .

The dye plant is grown almost.exduslvt?ly in the rich .‘.ll.uvxal
soils of Northern Guijerit. and on similar land in the Baroda territory.
The fields intended for this crop are lallowed very “carefully dusing
the monsoon, and arc liberaliy manured. It may ,be questioned
whether the careful tillage does not develop the red dye mater
in the flowers, and it is quite possible th:a\t the Gujerét plant, owing
to this high cultivation, has become less spiny. .

The plant in Gujerdt or the Deccan grows to a height of about
18 inches to 3 feet. It is usual to nip off the leading shoot from each

C. 637-80.
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plant to encourage lateral branches and the formation of a larger
number of flower heads.

In Gujerét the name rgj,s is
called kasumébi, and the
. Deccan the Mar4thi

crop., '
In the year 18
. the Presidency wi

given to the seed. The crop is
petals prepared for dye #asuméba, In the
name kardai is given to the sced or the

|
|

95 saflower stood first amongst the oilsced crops of
th an area of over 500,000 acres annually. The chicf
* centres of cultivation are Sholapur, Ahmednagar, Poona, hijapur, and
| Be{gaun{. As adye plant it is grown sparingly in the Karnatak as wel]
' as in Gujerdt, In the Deccan safflower does best in black soil. It is
‘ almost always grown as a row crop with rabi jowar/ (Andropogon
. Sorghum) dry crop, wheat or ¢ram (Cicer arietinum). It often
occupies the headlands of cereal fields as a protection because cottle
do not care to trespass through it on-.ezount of the thorns or spines.
A§ a subordinate Crop with jowar: or wheat, three adjacent rows
of safflower alternate with rz, 15, or 18 rows of the principal
~ crop.
The rows of the principal
. distance apart, o, about
| September or early in Octo

and subordinate crop urc the samc
12 (o 14'nches.  The sced is drilied in
i ber ; ¢ Ibs. jowars and 1to 1} Ibs. of
safflower is an o~dinary seed rate. ‘The crop will succeed best if
the ﬁelfl has been carefully prepared during the monsoon, but it js
gxcepnonal to plotgh black land in the Deccan oftener than once
o, three years. Ifithe ficld is not ploughed, the heavy hairow is
| used once or twice before the rains. and once "2 month during the

monseon up to September. No manufe is ordinarily applied. The
crop may I.)e once-bullock-hoed, but if the field has been well har-
rowed during the Monsoon, weedsare not likely to appear in the rabi
season and weeding is o required.  If rain falls after sowing, the
surface soil should, gg soon gs it dries, be stirred by the bullock
hoe. Safflower ripens ip March. The crop is ready for harvest when
the plants turn yellow, It is reaped or uprooted and lies in small
loose heaps in the fielq for a few days. The seed is then sepa-
rated \\.'ithaﬂail or long bent stick. It is difficult to,give even
~approXmately the outyry of oil sced from a row crop. The result
i of a crop-test taken in the Ahmednagar district in 1890-91 s

taby'ated below, and s nearly a'verage —

Jowari, Saffower,

] Ibs. b,
Seed rate per acre . . . . 4 t

; Outturn per acre grain and seed . « 064 ub
[ Value per rupee . .. . 55 43

C. 637-80.
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pecial test taken in 1895 resulted as under. The (%ror-) w?'S
a row crop with jowari. :I‘hree consecutive rows o'f sa o“aech:?
usual grew together. The distance bgtween tbe rowsb\za:seen o
rately calculated and checked by mt:asurmg the distance de v o ¢
coulters of the drill used. Each strip of safflower was held to 1 S;z)yf
an area of three times the distance between the rows or the coulter o
the seed drill.  The crop from more thflf\ an acre of ground (acc?;he
ing to the above data) was tested and yielded 464 lbs. per a;rf:, e
seed was worth at the rate of one rupee per 33 lbs. (Ar. fan

Mollison.) - ,

For further particulars regarding the plant as*it occurs in th‘e
Bombav Presidency the reader may consult Mr, J. M?lllzonts
Lextbook of Indian .1gn'a:11/urs 1901, V:)]. I1I., pages 93 to

)
1e1.

Sorl.—In Baroda .mﬁ]u(xh-er is grown 01‘1 both clz‘ay and gandy soil ;
a mcdiu‘m loam is considere:® the best. . &aﬂlowcr'xs a rabi crop, and
i< best rai land that has been fallowed during the monsoon.
ot mlST'd lonwhat crép has been cuitivated in the previous year,
" lnatfte-rS.sl::tﬂleower kodra and cotton (usually kahnami, t.., t.hc
oo of he K hnaim —the black soil district round Broach) or ¢kino
:tgztor;‘iglflr‘ncm\i'l‘iaceum) :m(j chtton are always grown, During the
monsoon. land intended for sa(ﬂow.el' 15 1)1(_)ughcd‘ af]d harrowe?lf[eI; |
quently. {1 is ploughed eigitt umes.» ‘\Vltb the light %wo bulloc
p]dngl{ of Guijerdt (Aaf) and harrowed four times. But l.hlS of}fqursc
depéﬁds on the scason, and on the OppoTjunitics the cultivator hat rm" .1

rking the land. The object of the caltivator is to make the soi

‘“ml:\mg <« much rain water as possible during the monsoon, but the
s‘m;d “tps:cd time should be swooth, friable, and comparativaly dry-
e ztlhe surface. The seed is sdwn by drill in th. end of September
gf.‘:;e beginning of dctober, whenever lbe rvat thinks that the ra;xbns
have ceased. The rows are about 18 lnches.aparl. ~ About 15 lbs.
of seed are required to sow an acrt‘e and with the safiower 1 lbs.
of hcastor-seed is usually mixed. Safllower Sce(} should not be
buricdr pore than two inches deep. Lefore sowing. the land gets |

Baroda Stale.

;0 cartloads of cattledung Per acre, or failing this sl:cep are
o tOd on the land instead. When it can be had sheepdungis
fome'dcred she hest.  Should rup fall after sqwing, the land is
consi

bullock-hoed, otherwise no afier cuitivation is required. (/Sofe by
u - ’

M. B. C. Shak.) '
From the annus’ report of the Department of Land Records and

;\gflcu regate.increase . . - in safflower of 48 per cent. [in |
the are . . .

C. 637-80.
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BOMBAY- | in ordinary years. The extent (o which the safflower plant is cultiva-
cangent of | ted in the several districts is shown by these figures :—
Dye crep Seed crop
(Kasumba). (Kardar).
D, RN
A. . Bombay Presidency Proper— . ‘
Ahmedabad . : . 1,362 981
. Kfnra . . . . . 1,646 828
Gujerdt < Pinch Mahils . . o e
Broach | . . ' . . 3
lS{uré-.' . . . .
; Khandesh . . . . 3 1,492
Nasik -
Deccan . Abmednagar . . 88,004
Poona | ‘ - v 48,15¢
. . . » 1509
Sholapur', ) . . . - 72,728
Satira _ . e S 15,492
. Belgaum | s 20,102
Karnatak .{ Bijapur 48,952
¢ Dharwar ., 38,401
Thina | . . . vee
Kolaba | . . . . e 6
Konkan RatnAgiri | :
Kénara S .
o 5 . Torar S 3013 354.384
onf p. 155 | B, . Sind cultivation s . . onil nil.
Bareda, * Cloudy * weather‘during growth and moderate cold are in Baroda

-| by beating on a wooden board.

said to favour flowering apq ~seeding, but frost is very injuriovs.

Harvest begins in ]anuary and continues throughout February, the
ﬂf’W?l‘S being picked every fourth or fifth day. More than a dozen
'pxcerzgs are made during the monsoon. The flowers are collected
in th.e early morning (picking must cease before 10 AM.). In the
evening the flowers gathereq in the moming ar¢ roughly pounded in
a mortar and sifted to prevent them from adhering to each other. The
sieve is a charpoy (bedstead) covered with a network of string. On
the 2nd and 3rd days the pounding and sifting processes are repeated.
Qn the fourth day the flowers are thoroughly dried by being spread out
" inthe sun. They are once more pounded and placed in a sack ready

fot uses  Occasionally they are moistened with sesamum oil before
being stored, but the practice is not recommended. From the first
to thg sixth picking, the quality of the flowers impreves, after that
the quality falls off, the colour of the petals becoming less bright,

After the petals have )] been picked, the plant is allowed to

become dead ripe, the crop is then cut and the seeds are separated.

» e - - - -
). Mollis;}."s is very doubtful. 1 shoyld rather say cloudy weather was harmfyl =

C. 637-80.
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sually takes place in the beginning of March.

A v':rl;egssig ::‘:;ei? :xpecxid to yield 1,600 Ibs. of seed and 150 lbs.
of dry (four times this quantity of.fresh) ﬂowers_ per acre. f

The safflower crop in Gujerit is, howg.ver, liable to 1'n]ury ;om

many causes. Rain after sowing is pracuf:ally fatal. It is not tf) ten

that a full crop is harvested. The following figures obtained ;:om

results on the Nadiad Experimental Farm may be taken as average :—

t of Outturn of
Osz;du;;f dry flowers
acre. per acre.

1bs. lbs. <
973 3 -
and dry, flowers at 7 to s. per
t 33t0 40 lbs. per rupee, Yo

SeeSesen'i‘hZ f)i’oducc is mostly e..\'ported, but & small amount of bot}.\
:1:‘5 oii and the dye is prépared localI,:'. (Mr. B. C. Shah, Agri-

bt r. K3 .
w”{‘mi Or{ic[;m) letter, Dis. No. 461, dated the 18th April 1904,
) irector of Agriculture, Madras, states :—“ The crop is
AL AN i nd K | districts as I late

ome extent in the Beilary and hurnool dis
o o tobis ck cotton soil, but 1 never saw a field of safflower, though
Soension lla' when the sorghum, amongst which it is usually sown, fails
occ.asmonoa; )the safflower makes a fair show. The crop is most gene-
:l;f’ grow'n in narrow strips along the margins_of the fields as an
bstacle to cattle straying off roads and paths among the sorghum
" ‘s The total crop is, I-beli‘evc, unimportant, though
E:;ipde':s the localities mentioned, saffiower pianis may be seen in many
5 ntry.” . ' ' R
parlie(;fv::};eo?éarzhamus.are eaten largely as a vegetable in Burma,
d may be readily bought in the bazaars in Janaary and February.
. Tnl])ey Deputy Commissioner, of Minbu reports about 3 acres
cultivated in his district. The plant flowers in March.

*

In Thavetmyo one variety only is stated to be grown for purely
n 2 . ¥

: mall extent.
1ocal‘ consumpuocrlx ar}t(i it:axel:r :esd that only one variety is cultivated
From Henzaca ‘n In this district the safflower plant cannot be
duringltl:fe;o.\dls;é: :;s.been tried. The flowers are used for extracts
transpia . -
ing a red dy.e. Iv is cultivated in Kyauksé and that for its leaves.
Ore variely O fi‘io:ve} is infinit¢simal.  The séed is generally S“W,“
i l'md(gr :)a{)er and November. and the seed for the next years
broadcast ;1n (‘i: in February and March. The Burmans never at
use is gat ereh d the sced for oil. Formerly, before imported dyes
. any time crushe dve used to be extracted from the flowers, and the
becam:d:?:g]‘oivei :vas much larger. The practice of extracting a dye
areau

from the flowers, it is reported, has now entirely ceased in this district,
rom g

C. 637-80.
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In the Northern Division the cultivation of saflower is limited to
garden plots near a few towns and is infinitesimal in amount with the
exception of Mandalay where, however, it is not grown to any cxtent.

Central Division. Cultivated only in the Ava Sub-Division,
Sagaing district, the annual outturn in good years being about 23
baskets (225 galéons).

The 0Oil.

Field.—In Dumraon, Bengal, the best kind of seed yields 3o per
cent, of oil,

Cses.—I1t is ¢mployed by the inhabitants as a lamp-oii. It is aiso
ipplied as a preservative, to leather buckets used for druwing water
from wells. A bucket so treated will fast, it is said, over a vear:
moreover it is stated thgt rats will not lmich it.

Drv Hot Exiraction of ofl.—An ordipngy sized carthen vessei is
puddied ail over with mud to the thickness of about |” and well
dried in the sun. The secd is then put in the vessel, and the latier
place& upon the “oven,” Tle vessel is then covered with cow-
Jung cakes which are now set on fire. The ol falls through a hole
at the bottom of the vessel into a smaller vessel placed below i the
middle of the *oven " (o receive it.

The seed is knox:n in the Muzaltarper as Basso/, und the o as
Bawre ke tel. The oil may be, extmcgcd cold and dry m the follow-
ingeway. The husks are cagefully removed by pounding the sced in
a "2"31 . The seeds aJt.: then csushed in an ordinary oil nill,  bour
seers of seeds will give two seers of unhysked material and one seer
of oil. The oil-cake constitutes a good qutle fodder.

Or else the oil yhich is then locallV called jerna-sed, may be
Obtained thus :— '

L]

The husks of the seed are not removed as’in¢he cold dry process.
A hole is dug and a vessel put into it to receive the oil.  Above this is
placed an earthen jar full of uphusked secds.  On the mouth of the
jar is placed an earthen cup or plate secured with mud paste
(chtkna matti), A hole is now bored in the centre of the cup.
®jeces of wood or cowdung cakes are strewn over the bufb of the
inverted gar and set fire to, I{ the jar is vers fuil. oil begins to
drip in a few minutes, The yvield of oil by this process is greater
than t.h).t by cold *method, being 10 chittacks of oi per 2 seers ol
seed. Yield by o.rdinary method 7 or 8 chittacks of oil per 2 seers
- of seed.

A sampic of saftlower seed oil prepured by a Calcutta firm was |

examined by Mr. D. Hooper, Curator, Indian Museum, Indusirial
Section, who reported as follows  * The oil has 4. specific gravity of
'9224 at 15° C, = yellow colour and possesses pronounced drving
C. 637-80.
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properties. It readily saponifies with alkalis, forming a fairly good
soap, and the free fatty acids have some of the characters of linoleic
acid abtained from linseed. The oil-cake retains 11'55 per cent. of
the natoral oil and is not contaminated with any earthy impurity.
The nitrogen amounts to 3'19 per cent. which is e:iuivalent to 19°94
per cent. of albuminoids. This is not a very rich oil-cake, and the
Jarge proportion of fibrous matter is liable to detract from its value
as a feeding substance for stock. It would, however, form a useful
manure for many indigenous crops.”

In the United Provinces the outtura of oil-2ed per acre of the
thorny and the thornless varigties sis given at 5°and 4 maunds
respectively.  The vield of oil from the twd varieties if extracted by

CARTHAMUS
tinctorius.

BENGAL.

f
|

P

UNITED
PROVINCES.

the erdinary cold dry meth8d is®20 and 22 per cent., respectively. .

This method of cxtraction';consis:s in the removal of the husk and
the pressing of the kernels ina mitl. The hot dry process is not
known in these Provinces, .

Central Provinces.—The oil is exiracted from the seeds which
are gathered in the case of the fwsum from the same plant of
which the flowers have been colected for the dve. The Zasur
varicty of safllower yields morg seed than the kusum and the seed of

the former-contains more oit than that of the lager in the proportion

of 510 4. - The oil is extractedy by either the dry cold or the dry hot
method.  The oil expressed by the th’}'_ .cold method is used far
culiary purposes as well .as for “lamps. defore expression ihe
<afflower sced is uQuaIIy mixed with lf\@ Jagni (Guizotia abyssj-
nica) sced. which yields fbout 30 per cent. weight in oil as against
20 per cent. in the cose of gafffower. The A extracted by the
Ary hot method i< usadata lubritate the «xios of carts and as a salve
for sores on cattle, ' .
In the Hoshiarpur district of the Pamadb the oil is usually expressed
just after the rains—Seprember and October— when the husk is damp
and can be ¢ wily separated from the seed. Verv little oil is extracted
in o pwre state. It is the practice 10 mix the sced with rape seeds
and cxtract the oif for burning urposes. In this way the gake finds
a use; the pure cake is valueless as fodder. and if given to milch
cattle, it dfies up thet milk. @&he oil cannotbe used ak‘)vnc for
culinary purposes. The onlv form in which it is offered for sale is
when as an adulterant in gAs; it has no smell and hence cannot be
distinguished from that article. Food prepared in pure ol of
kasumba is considercd indigestible. ‘
In Ambgla the oil is extracted by the hot dry process ; the yield
is equalto } of the weight of the seeds including husk.  The seed -

C. 637-8o.
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T e . \ In submitting the following analyses of Deccan safflower seed and | BOMBAY.
Sells at R2.108 per cwt, and the oil at 10 lbs. per rupee or annas cake the Agricultural Chemist to the Government of India made
_— 146 per gallon, . these remarks :~—
] Smd.—?‘he yield of i} 4o ascertained weight of seed by cold « Columns 2, 3 and 4 in Statement I. exhibit the composition of the
};yexpress:on-—the only process adopted in Sind—is 20 seers of seed and of the two sorts of cake (decorticated and yndecorticated)
Bon o ‘{:l_:i m a}mds'of seed, at the time the analysis was made. )

BAY. ctice in Bombay.—Qj} is expressed (without heat) either in the Both samples of cake dried very considerably before they were
common country wooden mill or in a stone mill. In either case the analysed and I have therefore calculated from the analysis, what the
pressure 1s appn_ediby a pestie working in a mortar. The seed pressed composition was at the time the seed was crufhed. These are
in 1he.wnoden .mlll. 18 previonsly husked and sifted in the same way as exhibited in columns 5 and 6. . ,

;; Gu ]efﬁt, whilst in®the Stone mill the unhusked seed or fruit is used, If from these analyses and the figures relating to fhe. .expenment
ater 1s a.d.ded' 0 the half orushed seed in either mill, the object supplied to me by Mr. Mollison the actual Wélgh_ts of oil in the cake
being to facilitate the seParation of the cake. Oil flows from the be calculated, the figures in Statement IL. are obtained and there was
stone mill into a ICCE.iver as the Pressifig proceeds. In both mills apparently a very consideralle loss .of oil experienced q\.mng the
thfz cake consolidates by the® action of (& revolving pestle into £ experiments, Of course when operating on small quantities {osses
. thick layer against the sideg of the mortar, and is removed in pisces such as this are generally unavOi('iable,Gb‘s‘i; tl)\'\ thfe case of the expe;;z:;n; °
by means of a short Crow-bar. In the wooden mill the oil sinks to with undecorticated seed m which zreat S. ,: ::el?i “'asi f}'::i rod to
the bbttom of the mortar, andYs removed by soaking it up in a mop shonld not have expected it to be so great.  Mr. Mollison inti
and squeezi 0 i Lis demi-official letter of 7th May 1895 that he would later
*queezing out the oil with the hand. The results by ech pro- me in his demi-official lewer 5:7°" "7 | ke, and I shall feel much
€ess were as under . send samples of the Gujerft see dcz: e,kan sf a}, ee m;;ct

. . i

Weight of Water added interested to see what the resulisrare a;va 0 no:v 1t the apparen

““.':;ked to Ralf crushed  Oil. Cake. Loss. loss of oil can be accounted for in any vay. T

- 8 seed, . . s .
c . lbs. tbs. -« Ibs. - ’
Dlonemill . o5 - ey bs Lo T ' ' StareyeNt. I oo
Weightat*, * - ‘ : ' . ) - - - -
) . unhusked® Weight Water . ’ . v . . s r
) ol ofkeias  wdded,  Qh Clke” low Comrosizion A7 TXE OF O eenime S reomer”
T Wood . bs. s, oz © ibs. oz Ibs. oz. Ibs. oz, . Anavysis, AFFLOWER CAKE, ' CARE.
. ; en milt . 44‘ 26 12 8 0% 9 8 150 212 ¢ D T ¥
Baroda State,’ Int . ] . NET wti- . Decorti- . Undecorti- | Decorti-
. ,1 In obta:,:i fartzda State (Petlaqg Taluka) ,.Cold pressure only is employed. big‘;‘:’.‘fef :( Ug:‘:g‘ ! ©cated. t ';afggf d P

fotiad { set wid B 1he oil the seeds (fryits) are bruiledbetwesn mill stones b I} P I -

P by hande ;pan 10 Temove the pyeks which are sifted from the kernels T % 2 N L5 6

| cloanad s eidmeags o‘f]the “sup” {scoop). OQil is expressed from the — T T RN !
] The oo, anc sells at about 6 10 8 seers per rupee. Moisture a ra9 | 579 1 849 | 2y 2213 |
| e fol meg resuhs we . : . : h MO - ' i -8 : 8 | 816 &
' sved of the dye-plant re obtained in expressing oil from the oil | 384 0'84 9 ’ 3 . fu
. “Plant—in 3 test made oBtained ! o ; w6 ¢ 3275 | 65 2786

I from Karied i ade at Poona from seed Albasminoids ! 1331 { 1606 | i;-:a g 13°63 1;' .
L L e G Cambyirant | A TS e e | B
\ unhus a t . 1} . B . } 28
! _’s_eeéfy f‘:“§ht‘dosee?il.f Ob\ain:d.; oﬁtai:'led. Loss. | Rewarks, Weoody fibres - ‘ o3t “‘ 33~ : 7°60 ! : ‘61 647
? Ibs. oz. Ibse oz, “'W T SR e Ash . . 2’39 ! 425 . 3 ——
; 10 o 14 ¢ ! <0 N U7, S, oz, e e T T T e
| 14 [XI 4 6 he lo rcentage . . . . i . )

- ; ) Tofeoi)‘zs ‘::ri(;(i:z dll' Nitrogen . . 213 2°57 524 2 ;8 447
X ! 3 be R X . ‘81 .
e | ‘ P anen be e Sand - . (Nome | o095 40 340

ot f ! sced of the ailplant -
. im_‘_:, e 1t voftheDeccan. C. 637’80.
(Note by Mr. B ¢ Shah, Agricultural Oficer) g )
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-
Ibs. [ tbs,
Total oil in seed . . . R . g; ' 14
Oil extracted ~, . . . N 53 . 9
Oil in cake . . . ) ) N 1o .

Loss . . i3 3

Z.

P X )

Analysis of Saflower seed and Saflower Cake from the Gujerds
‘ . Plant, o

332 333
Safffower seed.  Saflower cake.

Y3 <
i 792 23'88
2585 7:08
12 25 ‘ 1°94

3

Water
0il . . . . . . .
Albuminoids . . . . . *
Cartohydrates, ete, | .S, . 173y
Woody fibre . . . . . * 30
Mineral Matter . 2

|
i‘
* !
|

«

L9 B

1
3

c

fo S 3 4

-

10000

. < T

{ 100°00
(] ! .

Nitrogen | .o, . ) Lt g . 101

Sdnd . . . ) . 33 . 42
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: Dye. °
In Bengal the mode of

‘collection the florets are placed in a denra (basket), and left to dry

Exposure 1o a strong sun<greatly weakens the dye,
When sufficiently dry they are deposited in an ecarthen jar. Should
the collection be large, the florets are usuaily kept in a ko/hf (a
Teservoir made of mud). When required for dyeing, the florcts are
" placed in a mortar, okhi, and pounded, being freely sprinkled with
« water during the process, When sutliciently bruised. the flgrets are
put in a . cloth suspendeq on four poles, water is then poured on them
until the yellow is removed, This stage is locally known as = pr7
giryou " (freeing the dye stuff frogn the yetlow). Another process.
On the florets being gathered in, they are bruised in a mortar or rub-
bed between the palms. They arc then put in a denra (basket) and
water is applied to them til] the soluble yellow is removed. They
‘are next rolled up and placed between leaves of the castor oil plant®

inthe form of cakes. Op the following day the Jlower cakes are
opened out on g chivas (mat) to be dried. When they are sufficiently

C. 637-S0.
{ 488 )

! Undecorticated, Deco.ticated,

preparing thc.xlye is very simple.  After®

e

' are preserved j'an ea_rthen’ Jar “or ‘Rosks. Sometime,gs the
”;31.6?{:” 'r'ezlx):ov‘ed' simply by squeezmg the florets (preyxously
sprinkled with water) with the bands. This process of removing 1the
yellow is repeated at the time of dyeing the fabric. After the yellow
has been carefully removed, the florets are rubbed betwees the pa}ml
with saji (Potassium Carbonate). In tlue case of a large 5:01 ec-
tion, the florets are usually again ground in a mortar along with m}{'
(2 chittacks of saji to one seer of safflower). Or, the florets and the.
saji are trampled under foot to mix them completely. The saji is

generally prepared from the ashes of plantain stems’ or from the |

! 7 has

lm or kkajar (date palm) deaves. After the safi
::::s ot;;:;xg;l;i mixed with the flowers, the jatter are strained
through a cloth. Three strainings are” generally taken. The first is

for dyeing crimson red, the segond for obtaihing a lighter colour, |

and the third for a lighter still. Inp the three 1'?‘1nng? :hi(l:h ax:
kept in thres separate vesgels, Zcid is dcpn;. ama.rlmc;rﬁe:n:h é)
mango, ddhi (curded milk) are employed. In some of ities e
d an,d 3rd strainings are not acidulated. To a seer of straine
::aterial. 4 chittacks of tamarind gnd mango are allowed. o
A large number of colours is produced with sa.ﬁ.low?r ;s eir
basis. Again different shades of red are produced simply by re.gu;_
lating the period of immersion m.the strainings. The pl;nctpa
lours _produced from safflower are (x) .Jal (red) or e ranga
b ed by dipping the fabric in the 31d, znd, and 1st straining.
obsase labi (y ink) by immersing the cloth in the 3rd anq 2nd stramm.g
(,%g“( ) l;ar'gm' (purple) is produced by ﬁfSt d!'emg the fabn.c
n y""d' ?) and then in safffower. (4) swrmai (antimony black) is
obtai ;g by dipping first in indigo atid then in safﬂow.er, (s) bafianh
Oblm:;ncl colour) is produced by treating the fabric first with a.
e ration of singhra (Nyctanthes Arbor-tristis) .g.nd tlfen
preps er dye. (6) hesarya (saffron yellow) fs got by immersing
sﬂfﬂolw th in a preparation of dhswa ({\nogelssus lati.foha) and
e e ‘; in safflower dye. (7) marang® (orange yel}ow) is produced
e te'rn the fabric first in the yellow and then in the red dye of
by dlgiplwgr (8) champa (orange) & ground colour is first given by
‘t:a‘:ms:ri: the.fabricisdlen dyed with the red dye of saflower. _
y

As ‘with indige’mach deperfds apon the care taken dn preparing |

, ing the fabric. The superiority of Tirhu
the dye- ?gi' 'mn;:;:ngm Provinces indigo g due per-
:r;e?olm‘tog‘:hewgreater care bestowed upon preparation than to*

a

soil oratmosphere, * Itis believed that the older the saffiower, the.

¥

ill it affopd. - ' .
be“;‘;;o;:“ "‘?l whichr follow deal with the safflower industry as

ractised in Behat, Bhagalpur, Dinajpur. and Purnea in the earlier part.
p . D L SN

S C. 637-80.
)

- BENGAL, |
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CARTHAMUS o
U
Hactorius, A 0 of the cmapoateace ot by the oftce o
BENGAL. | of the last century They are taken from Monigomery Martin's
Hislory, Antiquities, Topography and Statistics of Eastern India,
3 volumes, London, 1838,
..g::a and Kusum or safflower is cultivated to a considerable extent :
- 1,500 bigshs are sown with this alone, and a great deal is scattered
through other crops, especially in rows round poppies. and round
vegetables for the kitchen. [Bekar and Patna Districts in Martin's
Easlern India, 1., p. 292.]
Bhagaipue,

The dyers in most parts of the district [Bhagalpur] are chiefly
employed -to dye the clothes of those who attend marriage parties,
that are exceeding'y numerous; and during the three months which
the ceremonies last, the dyery make very high wages; but at other
times they have little employmeat. They dye chiefly with the
safflower, with which they give: two colours, Rutami, a bright
pomegranate red, and golab:, a pale but fine red like the rase ; and
.each colour is of two different shades. . As the dyeing cotton
with safflower, and the gther flowers is: much practised at Mungger
[Mongl_xyr], I shall give an account of the processes as they were
performed before me. The saflower, Carthamus tinctorius, or
kusum, is in most demand,

In order to dye the pomegranate red (sorukk -or kusami), for
three turbans 40 cubits long by I wide, take of the fowers 3 sers
( 84'S. W.)* or 6 Ihs, 73 0z, value Re. 1 ; of impure carbonate of soda
(sa), 6 chhatuks, almest I3 0z, value § anni; of turmeric
1 chhatak 2} oz, valye  anna; of any vegetable acid, lime-juice,
mango, or tamaring, to the valut of % apra. WVash the flowers on
a cloth strained with six pots of water, each Containing about 15 sers
(33 lbs.‘ q’; 0Z.) unti] the water comes off clear. This wateris
called pili, and is used in dyeing green With turmeric and indigo
Inabout an.hour after, wash the same flowers with another six otf o;
water. This water ig called dohol, and is of no nse, Then s puecze
the water from the flowers, add the soda, and rub them togethe?

Then place them gn the strainer, and with't or 1} pot of wmex: wash
out the‘colour, which is called sekad, and is the waper dye. 1
this dip the three turbans, and knead them in the dye. :I‘he:
take out t}}e cloth, and add the turmesic and acids; then put in the
cloth again, and having soaked it, wring, and dry it in the shade,
The Same operation is repeated with fregh flowers on the tm;
,.follomng days. 1f the colour is wanted lighter. a little more wat
is added to the sekab ; and if a bad cheap colour is wanted, give ’ ;l’
cloth only one or cwo"dips instead of three, P B fhe

* Sicca weight. Thus 84 S. W, im

.

| the seer in_use weighed|84 tolas.

'C. 637-80.

St S e e e 1 e .
plies that in the locality mentioned

( 490 )
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CARTHAMUS
-tinctorius.

*41 OZ. Ad.).

oot - olabi o Tose colour i8 given thus. After having
ext::tidb::: ‘::l;:a colour as above, the dyer adds to the :ame
fiowers another pot of water, which extrac_:ts a colour called Pac. uyaé
-that dyes four turbans of the saae size. They are first dxpp?
in the dye, then taken out and an acid .added, and then dipped agmg
and dried in the sun. Each turban brings to the dyer 2z annas, an

the acid costs §. A paler rose colour is given by taking 3 ser of the

i d using this dye as the other.
lour, adding 5 sers of water, an .
¥:: il;:i:g three turbans of a bright pomegranate brings the dyer

' i s, in
R4-8 as. and the four turbans of a rose colour‘b:mgs 8 annas,

. The cost is R3-6} annas. _ .
. lIz\’sarang«ri. or orange colour gnd.zurd. or yel]ow' nfay be nge;
ither withbthe flowers of the Simggarkar or®cf the Zunyd, bot
iy 1y of the same quality, and wsed in the same manner ; but each
el requires 4 chhataks (8 0z.) of the fermet, while 0 chhzftaks
P ?the latter are necessary. The flowers are boiled in 3
(13 0z) @ lbs. 21 0z.) of water to 2 Sers. When cooled, add 14
sers (each e ;nepared as above from safflower, and 1 ser

s:r :;;t:: “;gabthci‘;‘?ig the" cloth, wring it, add some vegetable acid,
4] .

and soak the turban in
dry it in the shade.
according to the quantity 0
rei as. :
for d,),:‘rngon]“y ?hna': no sakab is addeéd, and that in place of acid 1
manhtl, "
O s alfu.?";m w03 sets. Ifa light yellow {s wanted, a liutle
Wi{(}; . sl(;si:added to the dye when cool. Matiin’s Eastern India, 1L,
cold wa 1

267..;?9‘/.: cultivated jor dyeing.—The plants cultivated in the fiekds
an

fs ¢ ey sfor producing dyes are two, indigo and
of this dlstnc;;e ‘glz:t;:]gfulriZKle or x?o importance, and a few drills of it
safflower. {iy put amongst cotton, as I have already mentioned, or a
are occasiona Y‘:’n in a garden, chiefly on account of its Jeaves, which
gmall bed 18 S‘i Cen. The safflower is chiefly used at Maldeh, and
areused as 2 8 . i; imported from other districts. The natives here
the greater *pf od. Martin's Eastern India, 1L, p. 866. .
do not eat the 5€ u; given with safflower (Carthamus tinctorius),
Two C?l%u;sa?um and goldbi, The golabi is a fine rose-redy but is
and ase catie 1 For one skein of silk take 10 5. W.* of saffloweY,
not a fixed coiour owder ; then add 1 S. W. of impure carbo-

: it to
dry 1t fazgd:e(::a;;m‘)?and rub them With the hands for about 12
natg oF 5% Z

This makes an orange of different shades
f cold water added. Each turban pays

* e

9

the mixture for 24 minutes ; then wring and

The yellow colour is giveRl in the same

worth 1 anna, is emplofed.  The flowers are boiled |

is employed to indicate tolas (1 tola =

C. 637-80.,

' _‘-‘l:lere the express:on S. W.
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Ioagpur.

¥

Mal eh.

Dinajpur.



in. Inthisnwmep;"f
jntoih mhmnof 4

%the. “The duswss.colour. is bensr hx.d,
tx,%sua still, hiéever, it's & baautifdl colowr.
'y différedices'iy &wwmmgés.wﬁd%\m e
L SH. of alam, ind S.W. of liine-jiilce are added to
| the ;Gniusitm. of Wﬂ& ’D;igjpur in Martin's Eastern Indfn, Il
p. 5, e %

5} K ag mn. T}tc third colour called kuswm is
“aot- well fized; bptuwhnght‘banﬂful light red, like the pomegra-
Bate flower. - For 20 8:W..-of cotton thpd aks 1} ser of dry safilgwer,
powder it on s.cloth, and wash it, until the yeliow coloas is entirely
| separated. . Then' add :by degrees®15 S. W. of impure carbonate
.} 01 soda (wjmai_f) and- Yub them together for an hour, until they
;bm sqnlet. ‘Then put them on the strainer, ang filter water
; b them, . ypti) g1] the plour is carried away, and keep
A wluion of nmmy% At the same time put 60 S.W. of tamarinds
| freed From ¢ the pod, fus 2 wers of water, rub them and strain the
infusion. - Mix. the

hfmiona, arid divide them into two equal perts.
Put the' ‘Wintb One-past for'ait howr, then wring it, and put it in

, ‘{?mvppm: m«m, infusions for three hours,
dry i an Zarirn India, 1., 969-y70.
(Pmiya-rmeab) safflower (Kusmm) is an ofject
m impertance than Yowards the east. It is never

M Ro.estipate can well be formed of the expense
. The collecting the Siowess does. no injury

me, lied off while atarally seperating from the
{ young fruit. md‘?m

L
culated the e0ing 1o market, so Ahw;tabilesy b have cal-

Pwdn@ the value otthcd&k»~%ngi»&mm
anémheupot,vhc&::!‘holem the bottom, -and-is “plased. over
anoher that i, supk: ju- the  groand. Acoven-tbenpntovenhe
‘ mmhoithpummn‘ the seed, gndaﬁre is kindled over and
| sround it. As ‘burns,. $he oil . falls into the pot below. It is
{ theretore snempw.& oil, and is fit only for the lamp of the
| poor. “The so@ Kﬁ‘ “is mever eaten. Martin's Easters India,
> ’lt,, 351«258 n

"nt\mlhvery mnonxmn,tndn!ovn
ublb extent: It;imt!hﬂomuadye.lhe

'tbenw_nh,and'

Oa t Ris,10 R30 per =
dissolves in alkalinie ‘water an : .

’ am colour ually b,des » y and wdwynot ]
Thest';ow& dyexﬁw’thé Centril Provinces i désotibed '
. flowers. are first pound edw:ﬂnpatlem & ; wooden’ moHar. d"
ulpyihass ‘resulting is then sqpeesed by band into small round
P! Is, ‘dried, and ‘is then stld ‘to the dyeps. <The dyers 4811!% pound},.
* these balls, and after steeping ‘them in a hu}e W,kngad them,
under their feet for severa hoars. * The mixtate is _
an outstretched cloth and cold watey fp:md ofi it wntil
running off loses its yellow dngel e pulp remai g
mixed’ with_the ashes- of ‘burnt plants, genevally those |
and sajff, the miXtufe Tesuking 'is suml;ﬂy placed “on .a cloth: "’4
ter poured ofi it, *The red liquid which after a time flows off from.

\;ae mixture is the safflower «dye. Tt is collectad in three ° RPII ie
vessels, the liquid contained ju the ﬁrst of.m
deepest tinge, and is the most valuable, - w ‘
.In the’ Karnal dxsmct of tbe‘l’u!i! arvs

sown very y ‘with ‘gram of (:‘:bfo ::ge;":f
small - qugntities e

% by i;::i]oncﬂ nofm‘thérwe.. When the flowers opht;
ared prek it thepeh"» three dly! w ‘they mm
o Pkd ‘agnin ‘& third”® time after t& same’ mw ,
‘ “; ;quaﬂ,etﬂfthe picking as their wages.” The pet by
o e,.me dayin a mortar, rolled’;between th¥ hands;' ‘and” Pf :
t:‘eﬁtl} into a cake. Next day they aze rolled ‘again; and ﬂ,)en

. . sighe an for m al’sto dl”’ m still 'Bew “onE d‘y
;' ::u; twg days n the, shade. ‘ Oneﬂgoeti °IP°“]‘ i..,m

of dry d
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c:il;m: S A digest of the correspondence conducted by the office of the

POURAL, In the Central Provinces the oil extracted by the dry hot method
SIND is employed as a salve for sores on cattle,

* The seed is employed a% a cooling medicine (thadhol) ; it is
sometimes boiled and made into gruel. The oil is considered 2 mild
purgative.

Food,
c..?f“:‘z"c‘& The young'plant when sk.ill green is much used in l?qngal as & pot
herb. The white substance in the seed ground and boiled in water is
said to be largely eafen by the poorer classes as a substitute for thick
milk, notwithstarding that it generally brings on indigestion. The
oil is much used for ccoking. It ts largely employed by the less
well-to-do in marriage ceremonies for preparing puriz (cakes) fried
with kusum oil or clarificd bntter. "
UNITED In the United Provinces the tender leaves are cooked and eaten
PROVINCES.! . a vegetable. The seed when parched,is eaten along with parched
§ gram er with dried maAwa flovers. The two dried separately and
then pounded together are made into balls (Jeddoos) and eaten by the
poorer class. . )
r%%'%}%ks. The oil expressgd by the dry cold method is reported to he used
! in the Central Provinces for culinary parposes, as well as for lamps.
SANIAB. ' The poorer ch:lss(s in Mahlog, Simla rlill States, mix safflower oil
States.  with ghi and use it in the manufacture of sweetmeats,
Hoshlarpur, ' ‘From Hoshiarpur it is reported that pure Rasumba oil is used to
- addlterate-gAf for the préparation of sweetmeats in large trade centres,
snch as Amritsar and Lahore. The oil cannot be used alone for
culinary purposes ; it isemployed to adultcrate gki, having no smell.
' In the Western districs of the Panjib, bruised kasumbda seed is caten.
BOMBAY., | In Bengal safflower, sesamum ard groundnut seeds are often
| ground together and furnish the sweet oil of the bazars. Pure safilower
| oil is extensively used in adulterating g4 and sesamum oil. It is
? worth in the Deccan 8 Ibs. per rupee.
BURMA, | The tender leaves are used as a vegetable ix most of the districts
Cont. p. 189, ‘ f Burma under the name of ksy-toine-ywe!. The leaves are boiled
.  and eaten asa sort of spinach. They are also used in curries.’
:
; Fodder.
BENGAL. |  In Bengal (Dumraon) the oil cake resulting from the col] dry
Dum. .on,

! process is fed to cattle and is said to be fattening,
© -Cattle must be accustomed to the cake before they eat it with
| relish. It has this advantage over other cdible oil cakes, th
! free of mould and good for a long time and, morcover,
{ cheaper.
C. 637-80. -
| ( 496 )

al it keeps
is usually

3

“rapee ; Jt ordinatily costs one rupee for 6°_ﬂ1bfg‘i§\ Poonw; - *

-

' qnspicicus s Sacred.’ Itigpe

y . mixit
Ahe oil.ca : let. - Pare”C Al
i "Bt employed for the purpose—if given 6 milch canle it js

o Hmhmpurdlsm,l’&n* : #i

g 1B scod- with rape sced snd then_expressing  tho
ke “becomes useful as fodder, - Pute Carthamus il

;S

i H

dty up their milk. BRURARTEL s <
In Bowbay it is said that the ' cake: from Mhsked: seed contalis an
appreciable. percentage -of husk. ~The latter is coarse and  Sbrobs.
An undue proportion of husk makes the cake more or léss unsuitablé: |
for cattle food. If saflower cake is good, 7., if it ¢contains 2 small-
percentage of husk, it is recoguised in the Deccan as one of the very :
best and cheapest of foods for milch csttle. - Catle have to get |
accustomed to safflower cake befare they eat it greedily. -t has
an advantage over the edible nil cakes in that it keeps free of mould
and good for months, and cag°therefore bebdllght in . seagons. vrhe? ‘
it is cheap and then stored. . In -oulgtations in the Bomibay Presi--
dency, good caké can be had when cheap at the rate of 80 Ibs.: pet |

‘.
* L4

In Bengal the dry stalks are commonly used a3 |
dry ‘pressed ofl is employed for lighting purpcses, .
Thte dry stem easily takes ffe and s uted in the United P
for making matches: It js cutinto small pieces of eqiial ien
ate dipped atone end in liquified snlphur, and Kept
The wood of the” plant i8 sa’ cmbustible "that I two
mbb‘éa‘togéib@if.ﬁ}e;ig produced. .

their-housés to desteoy bugs.

N w‘x B
- e

'

" The colour is

iés. *The ofthodox  Hindlg (in Bebar)

with European’ dyestuffs. T

redpect “of his - peopls f he did.
ehmx* 'h*:f“;‘;fﬁ'%:‘f’x :
Hence it will e, een tha ¥

ations have ssved the saliiower iy
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BIXA, ORELLANA.
THE ANNATTO-DVE PLANT.

‘. ] "
[Dictionary of Feonomic Products, Vol 1, B, 523 38.]

" ANNATTO DYE.

, e s porter o
A Revi cxisting information By I H. Burkiet, 0.!1’101“{”1!! Rep

coicw of e Teonamic Products o the Gavermruent of India.
£ . (
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Bixa Orelana. Liwy. : Fi Br. fnde L1905 Il Ko, 1, 509
ixa' AN

\RN Dr.

ANN OR ARNOITO ‘ o
. Tue ;\h‘A\ATTo. f tirsw, feNa,: K“‘)”E’ Enombi, SAYTAL;

. 1 h . 1N . )
3 thhan, wattana, T3Py -3 B mbi, S
Vem.erxf(ﬂ"f, [;1 ” AL‘Q » Gulias, URIVAE foﬂ,,s!. (‘!1.111.‘,{(,1”2‘: ,} kg{:u,i' .
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inji~wittwlu-cnetiu, e H
0o 1] 1=03L 14 v .

munjit-varai-maran, | AM. 3 B

Rhannz {the fruit), KaN,» D, &

. r; 10an ’i‘
A’l‘l"‘A"J"m&l”{‘.lln‘, rangamali, rangavial

is a dve obuained from the coating

Arnatto 18 a G ; 5

—Aunato o y gr sma.l tree known as BixaQOrel
yivated. 1S por very exacting in the

Habitat . :
of the seed of an American shru
. It is a plant casily €0

p ] 'y the
i 5 .0 nearv every country of ]
Jana f soi), and hus e uzken 0 ! "”, o e pink s |
mutter OF ST cors ave showv. sometimes white, some oo Pk
Tropics. Phe flowers & namenta plant in gardens. Swampy

fie oTOWR as an orn ' zardens. DY
and ofien it 18 ;m\:}Q a O enat fras: is prejudicial: otherwvise,
¢ . o tke, am Kt S

round it does not lIke,
arpult

3 |
sdate el 10 most conditions found
t 1 is realdy 10 accommodate Jomnst |
’ , i - > .
o i')h:)h Tropics where the rainfall is ,?; ,t n
. 1 ¢ § : N o
Wllh;;] plant grows 103 height of 12-1%
¢ Ppid g

B. 523-38.
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Annatto.

-shaped, sharp st the end, and even at the
sides rather like those of the common lilac of gardens in England.

The flowers are borne a the ends of the branches in a loose bunch
and are large, regular and showy, The pods are rather urn-shaped
in general outline, laterally compressed and slizbily beak -d above :
they are covered with weak prickles. At fy)] maturity they crack
open from the beak downwards, along the two edges and expose
the seeds. The Annatto harvest begins when two or three of the
pods of a bunch are gaping slightly : then is (he time to cut off
the whole and to take them to any suitable place fur shelling out the
seeds. Thes: sceds are either dried curcfully in the syn anid sent

into the market as they are, ‘or clse the dye is prepared from them
by one of the processes to pe described.

The leaves are heart

Cultivatio:,

The cuitivation of Bixa is very simple; and (he bush has few
enemies.  The first return comes in the second year,

Seeds from which the dye may have been washe
beginning of the raing about 7
three seeds may be put int
seedlings eliminated, or else
and plaated ot at iy

are sown at the
-8 feet apart in brepared seil. "T'wy or
o each hele and ulijy dely the weaker
the seedlings may be grown iy, -, nursery
distance mamed. the {attest lan.is the
Jatermediate plants may ultimate]y huve 1o be femoved, so that the
bushes may stand (5 feet apart. As the young plants come up a
little shade is given either by placing large leaves over them 1
protect them during (he acat of the day, of 9y putting mus over
them. When they are , foot high they Y b2 considered
established and need no further shade. \Vceding IS necessary unti
by their own growth they so cover, the ground as 1o keep weeds down,
Pruning is desirable

10 ke the plant Bushy; for the tlowers are
borne on the ends of the branches.

Annatio plants mgke good hedges and mg
breaks for other kinds of cultivation.

The yield per acre ig set down at 6} (o 7§ maunds of seeds and
as g-10 seets of seed wi)] give one secer of the Prepared d, ¢, it is 2¢
10 30 seers of dye. The firg full crop may be ser down
(4 mds.) of seed per acre ; the subsequent Crops ing
The pants :f India with rainfall suited 4o ;
Lower Bengal, Dacca, Mymensingh, almos; )
regions over Orissa, the Burmese €o4st, and Norty
south,of Bombay and the lower hills of South

Of Ceylon the greater part of the island is syjie t0 its cultivation,
and an extensive plantation under European Supervision exigts g
Matale.
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Annatto. (I. H. Burkill)
Except for the coast south of Bombuy, I have evidence that the
plant already exists in all parts of India suited to it; but the pink-
flowered form seems to be the better kind and it is not always the
one already growing.

The Dye. ;
. The outermost coat of the seed is the part which contains the
ilye. The dye principle is a chemical body known as Bixin, isolated -
as glistening red crystals and examined by Zwick (Chem. Zeilung ]
Repert. 24, page 66 in 190> who ascribes to it the formula Cyq Hyg O
1is results agree with and complete the carlier ones of Etti. '

The percentage of Bixin present in the seed coat is not very large
and may be considerably less in commerciai annutos because of the
admixture in them of parts of the zeed ~often the whole sced ground
tp—and of substances adde in manufactere.

There are recorded, however, no recent analyses of the seed coat
which might be quoted for the sake of obtaining a standard.

When Columbus discovered Ameriva, Annalto dve was useld by
the fierce Curibs as war paint. They calied it Roucou—a name still
used by the French. It is now employed chietly to colour butter and
cheese, in pharmacy for colouring some ointments and toaless
extent as a dye for silk, calico. wcol. sheep-skins, feathers, wax,
ivory, boné, etc., and in the paint indastry.  Tue commonest tints
which it is used to give are ycnws——such ycllows aw: the primrose
and cowslip yellows of butter and cheese, bat it can also be mace
to give reds. The Caribs used to make their faces and bodies
crimson with it. .

The markets for it now are chiefly in Europe and North America,
and the chief countries supplying it are Bruzil, French Guiana
or Cayenne, the French West Indies, and 10 a less extent the British
West Indies. Cevlon and Madras als0 send a small quantity of sced
to Furope.

The prepared dye enters the market inseveral forms, the chicef of
which are the following :~

(1) as rather hard, reddish. oily. homogeneous rolls or cakes
smelling somewhat like urine i—orizin French Guiana -
(Cayenne) ; j

(2) sinilar rolls or cikes, but rather granular :—origin West .
Indies; ’

(3) brown rolls with a pleasant smell :—origiv Brazil.

The annatto of Cayenne obtains the highest price; and in ’
‘France it may, sold in bulk, touch at times, 200 francs per 100 kilos.
The less valuable kinds sell at much iower prices down even (o 30
francs per 1co kilos. An average price in Germany secmsto be
about 80 marks per 500 kilos. ‘

B. 523-38. |
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PRICES OF
THE DYE.

PREY ARA-
TION OF
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The Agricultural

The seeds have sold in Euro
! pence per Ib,
‘ These rates trans)
Seer are——

pe during the last years at 23 to 4

ated into Indian currency and calculated per

8 a. p.

For best Cayenne annatto in Trance per seer . i 3 o
| » nferior annagg o)
6

3 .

- 0 3
i »  Average amnatto in Germany 1 . o ;
3 » seedsin London | . +0 5 6too 8§ o
’ These prices bear cut the remark made by Dp, H. A, Alford
’ Nicholls in his excellent 2ext-book of Tropical Agriculiure (London,
: 1892), page 248 : “The purer the dye is sent to the markets, the
! higher wil]

be the Jprices obtained for it; apg unless a fine anticle
| be prepared i is better 1o sh

ip the dried seeds, from which the dje
| Is extracted in Englang and the United States.”
The preparation of annatto in any form ig
ie better stuff is made iy the following way :—
The seeds, taken oyt of the capsules
and hot water i
are then stirre

} Quite a simple one.
T

> are placed in 3 receptacle ;

covered : they
olouring matter has
3 Are separated by
Tmer corries with it
e dye may fall to the
the dye has settled,
possible, and the fine
water may tvaporatg
mass is dry enough
Tolls or cakes and these
ulded they are
when dry they

|
{
]
] That done, ¢
l straining through any suitabl

all that is of value,.and ig get to stand so that tp,
bottom ; the latter are When al}
j the supernatant wage as far g5
residue placed in the s are the rest of (he
without the aid of artificiq] heat,  As sooh ag the
to be kneaded, it is Moulded by hond ing

are put by until they are perfectly hard, °
wrapped in clean leaves, plantain or b
are packed in layers ip boxes.

Brazil sends into the Luropean m
rolls, but the dye is not always prep
rolls weigh so-~100 grammes (4-
on the-outside and o reddish green
shape under the names of §
chiefly made in Gayenne apg

‘The preparation Proceed

he liquor and seeq
e material. The fq

thrown away.

T is 'poured off
hade wh

Wien mg
aAnansa, and

arket ann.
ared with re,
3—386 tolas),

alto in the form of
quisite care. The
3~ and are “brownjsh
inside. The market knows the
ag and roll g

. annatto. The cakes are
are called cake annalto,
s for

'

IMPROVE. |
MENTS. |

‘ |

cake aAnnattp

i int i as for rol] ap
until the point is reacheq a which the ro)j annat natto

hand ; when instead it is cut in

10 squares wify | to is moulded by

. ~ a Witha knife and | ¢ .

- in clean leaves ta get its [ag drying. ft wiappes
An improvement upon this

Process is gjvap
Tropische Agricultur, 11 (Beni

N, 1900), p 616 by Samler i his
, > P 6126, .
hot water over the seeds and stir a5 usual ; lhex; let t};ce r:::: s'an(}g:
B. 523-38.
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Orellana.

i L [T 5 W0.e We 1\, Y d af{ -
1 1ter Oﬁ e . Siand t i
some Qavs; h see 15 1C L3 1 T ho.e o N Cr

: qater and dry.
wards pour off the supernaiant water an 1'\‘ ol waer and no
‘ i remic IS oouse
ted improver
Another sugges [
| ! Tau [ s instead

hcat ' dr)”]g' 2 2 el Conl, «nuuon [ Z\Od(l n

A third improvement s, us2 a‘ pe c: O e the dre

e feels 2 SR TR AR
Grins 0 10 e sewds . :
e water for pnuning oot ant o thiow 00
s ;1 by adding dilute hydroch.or.cer s pharic il one
. RO ;. 3 e e

aftcr“ﬁn s ) e .“-,,~~, from a chemival staipoint s a NN

e = .} inouse ameng the manniactuiers

ould ceem to beoin ; ‘

qud wonld se. c g e “
X o prepare annat’o {rom the imp el adeloupe
1‘1""}“« ep von of ananferng nnato i thus done

The prejarat { o ‘

oes Tndian istands ‘ .

and the French West Indian .s; o s ot the e powder
‘ : aelied beiween rosiorse and the

The dry sceds e cruviod e b of
tallowed ta settle afrer

'n

: iy ohbed pan of
i hich consists in ol p
resulting, which ¢¢ < ot
» : [ e thrwoanue Wt '
the u=eful seod ot s thraw

: i ey boiled, with
: of: : the se linent i then boile .
; face warer i ranm ofotae s » e iach
which the surtace N _1.; foar (1 e hewts Aier the _,\,‘1,“:«; as S
ower water Oiuy. eTreut te cand the 1o -
the lower water 0t «uc e oty mer s o paards _1;11 tiie ramen
. ssibhle 1s sqnerae . i i i lowwes ‘
vater as possiy R Cooipy avers with s un
"n%r paste is packed into c.oonf n ""‘.(,_. or ; L doaricrate.
P PR s e TGS OT U w dar i
This s must be Kepi ! o e a0
them.  This m“‘i‘“ M en r\rhplrcki cuntiains A Lajse percemtag
i " o osndt - ren
As of course the st ; . rices recorded ahove.
' ety ow pnld & ’ -
uscless matter it feteh s the 7 v,-j SA specaly highepriced a?mmi
o 1 s LA T T S cin ol and
Anmatin for 1he pu Cowiang ccbeir hands in
) Pane of Guianz e A
i L sthe fdians © st a4 stickv mass
18 thu.xpn-‘,mc'{_ he fresh annatto szeds and get QA S.XL]\_ 1-“,),
: ot Tubh the fresh an _ o B i
with then e ri“ . ped ol Tnis miss s dricd hae ;bt ("(qnin
R vl he SCTagH g o RN cranped in piants
which h-ﬂn 1 Like 1 comes iy be i ...\L! vrap ol ond its
PP e bzx' a verv sm . dem.mi for sach matel '\mo o
] There 1s but e v ere s i
leaves. l.hU]“_“l ‘s the paint industey, Tt cm:‘le)m to U
. coan Latope : S s an othe
only use ‘]‘u'c rreular shitng red lumps. Gum "uh o ke
arket in httierreguian spiinis 100 - ol in it as the Nz
maske! f plant-orizin may hase been miNed -“[i o av i ormament
5L CS e * e it . » W ' R
stances ¢ ‘Cl (0 smcar th At bodies with i nat T \
it 50 i rder : ; R AT
it 50 11 o \ - (8 dlvucs,
LR hoe] aMay mis, o and
but. so it is satl. 10 et Ot a st anoaee wlled to butter
: g [RDUREO I IS ¥ IS TS
'l hk’l\‘ 1S a >up\x‘\‘

[

H 3 N e .l
~ S sy i i [GRIH Ly VeIV G 'd.]ulll. IhL ,'lddl )i,
e cTvalive e L but e by ;-. ] " ~
sos oIS J.lﬂl.h& daa
(h(_\, ¢ h

'
b sh
Cverwiich wometow i the knglis
. her moreh 10 gLag it a vestet winea .xtx,‘(jl‘\,i\. \ncn el for
of it is rather¥ ) 1,“:‘1;“1]‘_‘% Theamount @ lded isy b s
mind is associa Ll of 2 rood preparatien ol .mm}:um mato gives
'08 pur cent. 0f 4 = ; Morcover, the anmm s
"03~—"08 pur €C wired tnt  Alereover, A i thar
. oive the desirec rholess, it s said tha
required m) :3 smet 1o the bater. Nevertheless, L ot 1o ive
. . a Nn¢ - A oca u
ne “\s\m :1‘:1 in the Spanish Amencis 3 tdeld m'r(;m e Semlan
annatto 18 A o ceilainoilan 0lr. 5 s
' e 1 ceild o
it a colour but 1o {-,A\Li‘ xli 1o the snatement that o puting annatto
ceonciled to the & -
marks stands wn i to alter the favour.
s : loing nothing to alter the
butter we are aoing &
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BIEA T — S e .

Ore"an.a{ Annatto.

ogﬂggﬁi"g,{ Nearly twenty years ago Lawson reported in the Pharmaceutical
AnglAATLm. Journal and Transactions (1835-86, page 645) upon ten samples of

. +

annatto which he had obtained in England—two Nos. 4 and 7 direct
from manufacturers and the rest from dealers. Since his report no
particular attention has been directed to the commercial product, and
therefore we cannot cite more recent analyses.

He had five samples of red rolls which on analysis did not differ

very much. The description reads as if they were flag annatto from
Cayenne or the Erench West Indies.

The figureg which he gives are as follows :—

4

No. 1. *No. 2. No, 3 No.6. No.s.
Moisture . ¢ 2175¢ 2160 20039 1828 S0
Colouring maties ¢ 300 2'g0 100 180 300
Extractive - 51I'20 5983 6500 6567 3840
Soluble ash, mostly . )

common salt « 1320 12'57 7%  11'75 100
o [§

Inscluble ash

. - 476 3o, 61 205 1006
No. 6 was dirty, full of hairs and foreign mutter, and
out a disagrecable odour on ignition.
Lawson remarks the higk percentage of soly
most cases it consisted of common salt

added as a pruservative and ‘becagse the pre
the colour. - Lt

No. 5 gave

ble ash picsent. Ip
which he thinks way
sence of salt heightens

.

He had three samples of cake ahnatto
one, No. 7, obtained from a manufacturer,
following result : —

~

bought from dealers, and
His analyses gave the

No/7. No.y. 'No. 10, No. 8.

Moisture _ . SIS 1y 22'50 388
Colouring resin . - 549 . 390 920 12°00
Extractive . . . 2080 2337 2850 2082
Soluble ash . . 1850 15'00 1380 200
Insoluble ash . « 3350 300 2600 900

The figures are very unlike those for roll
more colouring matter, less extractive and a
soluble ash chiefly potassium carbonate.

Mr. Lawson. also obtained a paste from
anaiysed it with the following result :—

annatto in ~ontaining
large quantity of in.

a maaufacturer apg

. No. 4.

- Moistu.re . . . . . . . . 6973
Colouring resin, . . . . . . . S
Extractive . . . . . - C gy
Coluble ash almost all NaCj . . . . . 200

i Insoluble ash . . . . . . .

B. 523-38. B
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Agnnatto.

{{. H. Burkiil)

This paste he got put 10 a practicaltest and 34 oz, coloured &o 1b,

of butter satisfactorily. It was the onlv really satisfagtory prepasation -
among the ten which he examined.  As it was very moist it is neces- -
£ed

sary in order 1o compare R with the others to rocaleulate t‘ht figures
to what they would be were some 23 per cent. of water only present,

wheteas nearly 70 pet cent. wis present. Remove so per cent. of ¢

water from Mo, 4 and we get 17€0 resin, 3894 extractive, and 300

ash. No single sample in the whole serics cames up 16 this in ;{)}exs
centage of resin.  All the rolls are *fnr inferior ; they have had ai e :
10 them a good deal of salt, in #seif oot injuricus. The first 11 trec}
of the cakes, Nos. 7, g and 10, !mve bait added m,thex;x af : Tgs
chatky matler, Remove the ;sh irom them and the ;)t e;r ‘an's
recalculated would not be unlike those of the tgest sample (Laws
NO'TJ‘h)é!‘p g, Dictionary of Applied C})emy!{y, vole 1. ;Sg:,' p :g.;g,
guotes an analysis by Winter Blyth of 2 goad ;mmuo: w \e.emf :
per cent. of resin was found, 225 per eant. af ash, 245 per cent. o
extractive watter. and 2y per cent. of water, ? ined e 1
The conclusions are that all e red rolls contained far ‘csi
lauring matter than they miyht and had hud common salt addes
o (;(ir\“f’ that the cakes had got thalk ur some vory similur unnecess
;{;r{vx:;nb;mn‘:e in them, and that few of the {-fc;’;.&(:;f,'.i()ns marketed, :tl
least at the date ar which Lawsor WIOIE. were really ;:ood: . D
More recent writers, .¢.. Chevatfier an Saucgs'xmoni, in their Dic.
sfinnnarre des Aleraiions o1 t‘b!v:ﬁremt’fﬁ «1}«5 Sasstances .’U:mr'n/mf;:;
Medic imenteuses & Compnereieles, Patis, 1307, 31, p, 234 spe‘at}; olf the
sxtent of adulteration but wihout giving recent figures \fhxc‘ c}an
mate.  They give directions fer the Westing of cf{lenxefct.-xz satuples
g‘:‘ estimating the ash fisst and thin testing the tinctosial properties
z
: . o Ty R
v tt::s\f)‘; ng?vit:: (z:idt:::f that 3 grex deal of adulteration by
furmeric was goi;g on, but he does oot prove i,

Production of Annatto in India.

All that can be said about the i‘n‘m')dumion oﬂ anuaito inte India

will be found inthe pages of the l)lsjfo:zarp‘ sif h:;x:a:;:: “il’trgd;c;i
1. i S Country, th :

i ariéﬁi(:(;:‘:; D:fhﬁu;ii:(‘?rm\v!i?h white flowers and green nods,
?: ‘:68::58331' George Wall institnte ri an enywiry ag‘ to wﬁc{eatzii\:“::
forms ogeur in ludia anY bow.  The results of this enquu’é e o o
be given. Wild, the white z’iowereii pleat may tic [_mm. 1;:1 e dis
tricts of Murshidabad. Midnapur (Ghatal), r:mi i\?ﬂ;_ﬁanj,‘}‘ ; ; .
1t also occurs about Calcnua and some places i the 24"}:: ganas.
The colour of the fl wers of the plamt grown in Daeca, Chittagong

B. 523-38.
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BiXa
Oreliana.

DYRING,
Ghatal,
Cachar.

Jorhat.

“

Nowgong.
Raipur.

" are first boiled in g vessel

to be dyed is immersed ip it,
" The vessel with the cloth st

and then burnt 1o ashes.

Sambalpur, .

Manjipyr.
Burma.,

Un..ed
Provinges.

. Wrapped in a piece of
- hand under water un
- water when ¢l

© Is the material dyed in th

- Provinces, butter and curd

Aagnatto

In the sub-division of Ghatal the same process is used,

sometimes used as a mordant.

In Cachar the process is essentially the same, but the mordants are
different. Lemon-juice, ash-water, and amarinds or the fruit af
Garcinia pedpnculata are ysed. ¢ is agreed that the dye is rather
fleeting. It is cotton cloths which are here dyed.

In Jorhat the process in common use is as follpws, The seeds
in which plantain ashes have

As s0on as the mixture reaches boiling point, the c.oth
and allowed to bojl for about a minute.

1 in iy, ds then taken off (he fire, and the
contents allowed to cool, The cloth is lastly taken out and dried ; and

avellow dye results. The colou,, however, is fleeting, and its tin;
varies according to the mordant used. » The leaves of the Jkomragy
(Symplocos grandiflora or S, spicata) are also yseq as a
mordant to produce a yellow dye withoor without another mordant
(W. 2 M. Duncan, Monograpk on Dyes and Dyeing in Assam, page 14).
Ash-water is prepared in Assam in the following »ay :—~The
trunk of a plantain tree or its root is Split into pieces. dried in the sun,
The ash thus produced 1s put by for futare

use. When required g Quantity of gsh is putinto a thick basket and

pressed down by the hang until fairly firm ; then water is poured
gently over it.and allowed tg g

ed to perchlate very graduoallv into 2 vessel
piaced underneath, The liquop N

Alum is

with water.

in the Raipur apd §

ambalpur districts of the
) d is pounde

g i 2 mortar before use. The
s, e been mentioned, with the

T distriet the seadq may he
cloth, which is pressed and squeezed by the
til all the colouring matter hag gore into the
oth and seeds are withdrawn together. Cloth, not silk,
°S¢ parts. Alum may be ygeq in Conjunc-
colour. The Sambalpur method is reported

addition of curds.

tion with it to get a pink
as used also in Manipur,

In Burma the process of dyeing, now all byt extinet, is gg de-
scribed, Both silk and cotion were dyed; but now practically 4l of
the little dyeing still done in the country by Burmans ang T,
is done with imported dyes,

Talaings
In the United Provinces

and in the Raipur district of the Central
§ are dyed with annatyg,

In Bangalore seeds from pink-flowered plants were,
Cameron, sold at six seers 1o the rupee.

B. 523-38.
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Agnnatto. (7. H. Burkill)

The cost of seeds in the Sambalpur district is abom?oﬁféihﬁf
«eer.  The cost of prepared seeds is about Ry per seer in ;;, <
2bad and Raniganj. Thev are \;gotgd at twelve anuas to one pe
;e: seer in Ghatal, Midprapw district, and ar Ri-8 per seer in
C“}“‘\{’:‘\L particularly to point out that at .xhese Tales annatto seed
is sold in London cheaper than in the dxsmqs of India. N

Cannot our Indian dvers be ‘prowd_ed }wfh cheaper ann:ded. "
looks possible, and cxperimemg STOWing 1= to he 'regor:u:;en he.dne-
instead of the desuhory planting of a bl{sh or two m',,a len goaon
rows a small plot were only systematically cropped we Z} ou h.ldm
know haw far the growing of annarto couldvb~e wade profita etx: : 'en;
Annatto, we are 10id, i< giving plgec 10 aniline dyes because 2.ee {hat
cet the same effect at less cost with the lattzr, but then we notic
the s ly of anmatto scems 10 come to them at a o0 }_ngh price.
o ibility of cxporing annatto stands on a different footing,
for ;I}‘:ehgx(x):id;r’n}md is a very limited dne  Any great influx of stuff
would caunse,a glut in the market.

{

B
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The future ¢
Annatto as
a dyestufy,

As a. article
of export.
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COIX SPP,

(JOB’S TEARS,)

AGENTS.
ix Brirax,

Mr. E. Arnold, 41 & 43, Maddox Street,| Massrs. Kegan Panl. T Tra el !

Bo’{}d Street,CLondg;r. ¢ C 6 ‘ & Co, Charing'aCrossﬂ;R’oadrrlfgkélor’x‘mbne‘r [ cht:onary of Economic Producl:, FVol. IL’ C. x68z-1700. ]
Messrs. Constable Oy I am Mr. Pe d 1, 3 i o

Street, Hay Market, London. A ‘ ° London. mard Quarteh, 15, Piceadilly. »
Messrs, P, S. King and Son,z & 4, Great Messrs. Williams and Norgate, Oxtord.

Smith Street, Westminster. Messrs. Deighton Bell & Co., Cambridge. COIX 3PP. or JOB'S TEARS :
. A review of all available information.
Ox TER ConTINENT. ) BY
Messrs. R. Friedlander & Sohn, Berlin, | Mr, Karl W. Hiersemann, Leipzig. SIR GEORGE WATT, M.B,, LL.D,, C.L.E., ete.

N. W, Carlstrasse, II. E
Mr. Oito Harrassowitz, Leipig, Ml;;;r‘lsltnCSt Leroux, 28, Rue Bonaparte, . o ‘

| Mr. Martinus Nijhoft, Hagae, Holland | ' *
N | ‘ In December 1887, with the approval of the Government of India, INTRODVG-

.

-

¥ Inpia, I issued a circular letter regarding CoiX, 'in which certain questions | REMARKS.
» . 8 g ! q

Messrs, - ‘ " Messrs. were pointedly put to my correspondents.  Thi§ was followed by two
Thacker, Spink & Co., Calcutta and Simla.k Superintendent, American Baptist Mss. most valuable papers in the Krw Bulietin setting forth the extent of
ﬁf‘é‘:;‘g,ﬁ‘ycgf'cga‘éﬁ‘c‘;m sibn l?r<!ssshBang00n. _ European knowledge in the grain. In 18935 the irformation ther to
S. K. Lahiri & ‘Co,, Calcutta, Mf:;?c‘iii- Zr:xbl’x;s GLu;ﬁgreSmgh & Sons, hand seemed to justify an even more thorough Indian inquiry than had
$hacker & Co,, Ld., Bombay. AL Coer‘:dze' & Co., Bombay. been made and accordingly a Circular Note (No. 13 of 1895-96) was
H}g‘i?iﬁi‘ﬁi’“; ééya;ifds:;' Madras, deha,ltzai Atmaram Sagoon, Bombay. issued to all provincial Directors of Agriculture and sufficient capies e

N ; 0. B, Taraporevala Sons & Co., Bombay. sent to each to allow of distribution to ail officials resident in localities

G. A. Natesan & Co., Madras. . B. A X
: kal:un?ﬁir?gag:’::s,sx l:‘;\‘:t‘)ear:gem’ Nazai- where the plant was either known to exist or thought likely to exist.
In due coyrse this resulted in many reports coming to hand, accom-
panied by both botanical specimens and large samples of the corres-
' ponding grains. These have already been partially discussed in the
Programmes of.collections far the Indian Museum, Calcutta, and the
¢ Imperial Institute, London, for 1897-98 and for 1go1. We are now,
however, in a position to offer some definite informatiort regarding the
Cuitivated and Wild forms of Coix met with in India. The remarks
thdt follow may therefore be accepted as a review of the new inform-
ation, along with a full statement of all past knowledge compiled
from the better known authors of the world. What remains to be
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PP
— _
MISTORY. | ascertained in the future may be said to be the actual area under the
crop, the chemical properties of the varipus kinds of the grain now
brought to light and the directions of possible future development.
From Earo- History.—So much at
pean Sources.

" A.D.70,clres.

Rumphing
1827-1702

Loureiro
1715~1796.

A.D. 1597,

soever : for at the very fir

lention was given by the early botanical

) ) 0ix that the inference might be drawn that
it had formeriy been a plant more extensively cultivated than st the
present day. It js generally believed to be the Lithospermon of

Pliny (Book 27, Chap, 71).  During a period of some 300 years from
the beginning of the 16th century onwards i was

European scienti§c authors to produce great works on the Natural
History of the.world, or of some particular country, TIn most of these
Lithospermon or Coix is spoken of as a wild plant, or one cultivated
a3 a curiosity only, The circumstance mentioned by some of the
more directly botan:ca] authors, such as Rumphiys and Loureiro, that
it was regularly cultivated in Eastern countries ag ap article of fgod
seems to have e€scaped consideration. Ag repr@sentative of the
opinions advanced by the historians, a Passage may be here given
from Holjand’s English translation of Pliny—a translation made in
1601 and thus about the very period in which Cojx altracted so much
attention. “ But of g)] hearbs that be, there is hone more wonderfyl
than Greimile : some cajy itin Greek Lithospermon, others Xgony-
chon, some Diospyron and others Heracleos,”

joini “ It bringeth forth
close joining to th leaves, certain little beards o

- the top of them litrle stonyg white and round jn
big as a cich pease, but as hard as very stones,
where they hang to thejr steles or tails,

concavities containing seeq within.”
that ever I saw, I never wondered ai
as if some artificial goldsmisp, hdd s
order, these pretie beads like Orient
accordance with the theory of signets it was ver

affirmed in Pliny), that « 4 man no SOoNer seeth this hearbe,

may presently know the virtyes thereof and for what it serveth in
Physike : a thing that he shall not observe again in any other what-
st sight of those little stones, his éye will tell

him what it is good for, without information from any person at al}.”
Gerarde (Herball, £g. Nogton, 1597, bp. 81-82) gives a similar
passage and one which alsg leaves little room for doubt regarding the
identity of the plant, « It bath many knottie stalks producing ?rom
a tuft of threddy roots two foor high with great broad leaves like unto

manner of pearls, gg

Toward thgt side
they have certain holes or
*And verily of 4l the plants
any more : 50 slightly it groweth,
et, in an alternative course and
pearls among the legves,”

those of a Reede, Amongst which leaves come forth many smal]

of doth grow a
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: lour whereof 1 hold

reater and of the same co ' .
SCEdkS_ ofi G?VT:;lot;u\;}fich grains is bored through the mxd:i?ﬁ ehl::rz
O It idle or barren ¢

le cometh a sma .
l?ead andt(l)::t ?Jfftl};:.::::;‘" One of the most beautiful of ;henear:;'
like unto of this plant is that given by Besler‘ ( Hor{. Ey:/el'. ic.{m-e
d?‘:nfgs published in 1613). So accuratein fact is Besler's p
fol. 6, f. 1, .

Coix spp. or Job's Tears.

- colIx

hlS 1 t ]
that m b reprodu ed asa lHOde, n S]\etch. I;ll[ t S NO the ;
1t lgh‘ e p d C > i |
Only interest in it, fOI mn the text the glaln 18 deSCl lbed as S"la‘e(l’ a ;

is pos d alone by the cultivated
iarity, i be added, that is possesse one b : .
E(;:t;lll:ifr(;tr)n;snorfn?lfe plant, although no mention is made of its being

i 3 bei ible. He
i ’ in the seeds being edib
indicate a knowledge . i 1e
. a‘itsh?}:attoit is “a form of corn o%en culuvateﬁd in P(gtuga:)ezds
;:a“ivarand other warm countries, where they siring fthe Se; tshis eads
and in scarce years of other grains I have been informe p
n

ts of people make bread of it; but I do not find it anywhere culti- |
sorts o

d -

vated for that purpose.”. , i are alluded 1o by

icinal virtues of the grain ar ‘

Thef St‘;:ip\(::s:r(liym:'(:iltcel:sa, but without exception all waeLl czl()::’e':
::x?:;b:)lity as beads (Anglo-Saxon, bedes). Parkinson (Zhcat.

4() e i res ay q d as reprcsen(a- :
6 Vi nt an €5 Ung, ma} bLx uote

er qual a d inte
[um, I )

. - ; ity of this knowledge.—¢ It is of
e v Physick (it we can dhderstand n the paml places, o
e e bi: in more plenty than with us: yet.some, as Pena anf
where oy, doc mmend it, either in powder or the decoction thereof,
Lob.e\ s&)'h- dO:t::e or graveil in the kidnies and bladder: but beyong
agallt\::: ;rzatest use they make-of it, is of the seede,.to perforate an
sea,

Spp.
HISTORY.

A.D. 1818

j']l ,ﬂ'" C; { lh':.! rst E‘,I ,7a, “’Ould a2ar to be !he‘ A D.173t.
ceqaibie. |e|(a" . IS M v) app‘" .

A.D. 16840..

i ith their prdy- -
i beades, to stint God with
string them, as other things for beades,

”

. , st, wi
- Turning from these European records to those of the Ea

m ‘a Indica that the

f the Plxdfmacograp/zza :
informed by the Authors o ¢ have been
ar:s:are “ mentioned in Vedic literature ar‘ld appea'.r ISO o he il
See of the cereals which were cultivated by the Arian ‘
on

ay i East become
[ Ti ra.”  *“The Al’&b tray ellers in the
SlOpCS 0( the IIlmﬂl&)a. 1

¢ d * David’s
acquainted with the seeds and named them Damu Dau

b ¢ ’ - ni, who
tears,” and afterwards Damu Ayub ]ob'.s te;rsbbdbEs-S:gvhe?l-known |
died ,about the yéar 1260, mehtions the.n in the as

iureti ici bs introduced the
strengthening and diuretic medicine. The Ara

e —— e w

From Asiatle
Sources.

A. D. 1280.

ized i ain and -
plant into the West, and it has become naturalized in Sp

Portugal, where it is still known as Lagrima de Job.

] imilar word)
It is significant that the word #asi (or some very sim ) |

India as the vernacular name ‘
Id appear and re-appear an.over ; cular name |
:::)gne of}())lher of the forms of this plant. Thus we have :

C. 1683-1700,
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of the N4gas on the North East frontier of India, kasei in the Central
Provinces, kasai in Guzerst of the Bombay Presidency, Aesar in Berdr

Irost: Astatte | 304 the cheik or Ryert, kulese, and kalinse of Burma. The word ka-si

urees.

HABITAT.

| inter®st in the

or kessi most frequently denotes a cultivated edibleform. This has its
parallel in the very general name of Job's tears in the languages of

Europe, and'may be accepted as indicating a commonality of origin.
The Arabs we know have a tradition that Job used the flowers of
Inula to heal the sores on his body, hence according to them Inula
and not Coix would be

: the true Job’s tears. That expression as ap-
plied to Coix tests mogy probably, on the shape of the grains which,
as Gerarde puts it “ every graine resembleth the drop of teare that
falleth from the eya” By it is Somewhat curious that in no Indian

language has the resemblance tg a tegr been suggested by the verna-
cular names, 1In Mssang

¢ Coix isoften called koamani, that is, crow’s
jewel, . o

H“b“_‘“ and Distribution :—There are two undoubted wild
fosms of this plan

tand seveml cultivated states, By far th ride!
T S e most wide
distributed is Cojx Lacr vt N .

h > -acryma- Jobi proper.  This is met with (of the
5;32:%2 °§b1nd'3) In the Him4laya, Rajputdna, the *Central Pro-
States’ I;““‘a)” South India, Bengal, Assam, Burma, and the Shin

* | DULls area extends to China Japan, the Malaya, the Ame-

Potymes nenl (North, Cenural afd South). the sVest Lo,
1 Af,-gca.mé is :uxl\:'lascarepe' Islands and Tropical as‘also Northern
1 thus met with tvgted as 3 garden curiosity in South Europe, - It is

Vo throughoyt the Tropics and in all warm temperate

¢ Wild species *C. gigantea (and its vafiegy

icall s ution, is a distinctly
' \ Catiy conlined to India and Burma. Of the
:r:::é?r([: s:m‘-Culnvated) special formg, the cylindrical fruited
Burma zh‘: Sh;S Sbeen Tecorded as met with in the N4ga Hills,
cliltivaged and edr;b]tates’ Tonkin and New Guinea, Lastly, the fully
vinces), in the Ce te form,. Ma-yt}eq, is grown (of the Indian pro-
and the’Shﬁn St ‘n ral P"OVm_ces, S“‘.k‘m, the Khasia Hijls, Burma
Tonkin, China g e;’ and outside India it appears to be cudtivated in
the worid I h?n t.he Malaya, but apparently in no other parts of
* RIS review of Botanical Geography (Ray Soc. 1846,

y refers to the edible Coix as a
“husan but makes no mention of its
ion—ZEastern Bengal, Assam, Burma,
review of the geographical features of
ated plants of British India 10 be specially
have to be commented on as a feature of great
tract of country that stretches East by South from

C. 1683-1700,
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Nagpur to Sikkim, Assam, Burma, the .Male.'y and China, and to be
characterised as an important food grain with some of the most
ancient of the aboriginal inhabitants of India.
Botanical forms :—Mention has béen made of certain names
given to the forms of Coix. It will help to elucidate the practical
and industrial facts, that it is desired 10 make here knewn, if some
attention be now given 1o the forms of the plant as recognised and
"described by botanists. o
In the Flora of Britisk India, Co_xx gigantea has been treated
as a variety of Coix Lacryma-Jobi, while C. aquatica has been
regarded as a form imperfectly known. It seems prot{ab\e,however,
that all three are fairly distinct plants, separable from each other by
constant characters. \Whether they should be treated as but one
species, with several fairly well-marked varietjes, ortwo or more
distinct species, may be open ti doubt It may perhaps be the safer
course to accept them as constituting 1Wo species, with under each,
several varieies. The best names. if not the most ancient ones,
would be C, Lacryma- Jobi for the onc and C gigantea for the
other, Thedatter is preferable to C. aquatica since it has become

better known. C.aquatica in that case can be retained for a |

COIX
Spp.

BOTANICAL
FORMS.

Number of
spacles.

vatiety under C. gigantea, thqugh the plant accepted under

that name may very possibly be the more prevalent and more
widely distributed form of the 1wo, . The species thus isolated are
certainly very distinct. They differ in s:tucture of leaf, flower and

fruit, etc., as well as in habitat and econiomic prcperties  The wild .

states of Coix Lacryma-Jobj bave the capsular-spathe, generally
raore or less spherical, and only slightly drawn out at the apex into
a pyriform shape, also angle { and universally blyish-white (never
chalkv-white). The leaves are broad, often distinctly auriculate,
quite glabrous, except for the double row of ascending teeth, along
cach of the veinlets of the upper surface~—a peculiarity that gives
the texture of the leaf the appearance of being e nbroidered and
makes it backwardly hispid. )

The gigantea-aquatica series of Coix are always wild plants ;
the formér is found on the lower hills—dry soils—~a robust erect
plant, the latter in swamps and most frequemly as a floating weed,
20 t0 100 feet in length. The capsular-spathe is invariably pyriform,
much drawn ot on the apex; the actuel mouth cut obliquely into an
elongated lip which is often somewhat serrulate, ripe fruit promn-
ently angled, and having two or three furrows along its flattened
face, of a dull greyish white 10 brown colour and also very hard.
The leaves are much shorter than in Coix Lacryma-Jobi, most
frequently only faintly auriculate and the upper (inner) surface
often marked by curious transparent glands, which in the young

C. 1683-1700,
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Coix spp. or Job's Tears.
leaves are tipped with hairs; on the outside
glabrous except near the extremi
of an exceptionally large size ar

~ There are other characters i
etc., etc., that further separa
gigantea-aquatica from tho

the leaves are quite
ty of the sheath where a few glands
e generally present.
n the inflorescence, shape of glumes,
te the series of forms under Coix
se of Coix Lacryma-Jobi, but the
above may assist the reader to distinguishthem. The features that
separate C. aquatica from C, gigantea will be given in a forther
passage.

The forms of Coix Lacryma-Jobi, in the wild state, have the
capsular-spathe invariably bluish-white, a colour which rapidly dis-
appears under” cultivatiop, Fo thg variety known as stenocarpa
the capsular-spathe “ig elongated until it becomes cylindrical but
wh'en cultivated the, tubes (so-fdrmedy change in colour to chalky-
white or become almogt* straw-coloured. In other forms instead of

elongating, the capsular-spathe tecomes short and spherical until
fruits often not mgre than i

the n these examples may be said_ to be in the
Opposite direction to thay
When they existag wi

ld plants the shell in al| forms of Coix
. LaCTYma-Jobi.remains ’

o hard and polished and, while it may darken
.in co}our and become pink, brown or even black, it never is found
soft in texture nor chalky '

-white in tolour. But no sooner is it culti-

vated than it lqses me.b!ﬁish"_whité colour, becomes sqft-shelled, and
of a chalky-white or SUrate :

o ¢ colour to deep blue, brown or black ; but
ih all these cultivateq Stites'it assumes a new character, namely, the
sheath, on being, transformed 'into, the capsular-spathe, retains its
vefns.as Pronounced striationg g0 much soasto gi‘ve the grain (in husk)
a.striped appearance, |, the elongates] semi-pyriform states of
cultivated Coix Lacryma-Jobi there is also a further peculiarity,
viz., that a portion at the base of the fruit-spathe becomes constricted
into a well-marked apnyly; disk.  The condition with a soft and
Striated shell and bagy] annulus, appears to constitute the variety
kn(_)wn o botanists g Ma.yuen-—a name given in honeur of the
Chimese genera] whois Supposed to have first directed attention to
that plant,

. ’ . i ’
Coix gigantea, XKooy, ex Rexb. Hory, Beng. 66 ; Roxb., Fl. Ind.
(5. C. B.C) 650 ; Catri-conpa, Rheede, Fop, MHalab. (1656-1703) X1l

133, L 22 ; LaCryma Jom parubosa, Burm, Thes, Zeyt (1737), 13%;

C. Litnoseermyny A_uaoxmcum ¢he SaLer Uran, Rumph. Amb.(1750) VI,
323, tab. 9. f. 1.5 is alse possibly C. acrestts, Lour., Fl, Cochin. (1790)

L. 1683-1700,
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) T e € acmusTIS : . e N . colx
I, 551; C. AGRESTIS, Kunth, Enum. Pl (1833) I., 21 ; C. STIGMATOSA, -

. Hort. Berol. (1855) 9 ; Voigt, Hort.Sub, Calc.
(c,sf;o)d;:; B“L“ hé'li’;i.rsz:: Koen, ex Du(tlcise. Foda. Grasses‘(l%’«?) :‘i ,_
C. UNGUL;‘I‘A, Hack. in Oest, Bo;lzgt“}lmdx;l;i'[“i%)l Sal;so(l.h[':;i:: i

. r. inda, o ; E)

Jons, var, i:,‘;‘;;aé;y[]:;of;; Although Bawhin (Hist. Pl (1651) 11,
Tnmt‘n,lHar a;dez; bis two plates as representing the same pla‘nt., the one
:-::‘l;{u n)losfif the distinctive features of C. GrcanTEA (f. 1 original) and
the other (f. 2 copied from Lobel) those of C, LacryMa-JoBI.

:~Danga gurgur, BENG, (Roxb.); ganja, giral, k{l'a,

ve;::f:}:f ‘l‘)a:\l: Du{\),mfl % ,g hesat, BeRaR (according to l{)(uthxez.;

mrigaru riksen, Garo Hills, A.SSA.\!; /edaui-kyezk, b_‘vakpu', BAUTRHM:
tyeibaing, MverLaT; marlweir, SHAN; bohpreingy, TAUNGTHU, JA“N.,
moang karabu SINH.; bo-bo hnrang, COCHIN-CHINA ; Fudsu-dama, .

Rheede’s illustration of the plant he named Cafre or Catrx'-cor'xda.
would seem 1o belong to this species but as opposed to that view
there is the fact that Roxburgh p]aCEQ it under C.‘ lacryma. love

© Roxburgh mentions that tixis species grows ctneﬁy. in the va';is
amongst the Circar mountains and in Bengal-. The Cll‘Calj mo(ljm i X
are not very remote from the 19C811t)’ .;:'hexc thP: Ca/rx-co;\x la (,W?v
found by Rhcede but it js sigmflcamt at C: gxgantt;ea has 'Sni)t
occasiorally been since collected in South India. Rox u::jg say N
is a perennial plant ““ Culm egect, ramous to the top round, smooh s
jointed, from 8 to 15 feet high and as thick as a man’s thumb at the
{)(:x‘s::." »:-“Thc pedicels,” he further sa_\"s, ‘are na‘,;ed.; male splk(,:s
drooping wi{h flowers threefold, 1the nygkﬂe one pedxce}ledq, fernale
i ~ * His MS. drawing No. 872, pre-
corolla six-valved, seeds ovate. ' 75 B
served in the Herbarium, Calcutta, and a copy in the Kle\v ibr ly,
shows long erect tidn br,mghgs; leaves 'lmear-lanceo atfal: ac;x e,
margins not hispid, base hardly if atall auncul'fne, male spikes o tc.r;
long pedunculate and drooping; spikelets slightly Spreidmg, asi
racemose rather than spinose; glumes much more elongate t a:,, in
aquatica and hardly emarginate, often beaked : capSItilar-spalu ® o .
involucre ovate to linear-ovate but qultff regu!arly' forme a;ind \s:iu;g
an oblique terminal lip. Roxburgb neither described nor figure l1e-
glands, occasionally present in this plam,’ ll?ough not so abum?sjnt)
in var. aquatica. The above description ‘and. plate constitute
zo\iiwr' the type to which subsequent dcterminations have to be
Of d. Loureiro (Fl. Cockin-China) .SPCaks of his C. agreatis as
h effe , h leaved non-edible form. thatis found on the homesteads in
:lhtt; ss!:::;; pln('bes and which when e.perimentally cultivated produces
i s leaves. ]
brox}(li(}l::fb%}:})t:::?-’rhe distribution c¢f the plant may be inferred
i i of collections:— .
fmnllnﬂt];:efcl)x}‘eciy l}?érrbicr?:m there are many sheets of wh_ich the follow-
ing may be mentiened :—IN D14 : South Indéa, Wight, 1729, 202

C. 1683-1700,
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(A) & (C)also 8625(A) Walligh ex Herb. Wight; Deccan—Wallich,
No. 8624(C)—ex Herb. Heyne, (E) Chenapah, ex Herb. Wight ;
Ber.cgal-—-WaHich No. 8624 (F) & 8624 (G), ex Hort. Bot. Cal.;
Prain, Parisnath, Bengal ; Rottier IHerb. (¢x Roxb.); Griffith,
Afghanistan ; Forsyth Herb, (ex Roxb.) ; Abel Herb. E. Indies
(ex Roxb‘);“ United Provinces—Duthie, Shahjahanpur
I“XO- 5036 (vern. gunja or kaurilla); Burma— Fort Stedm.an,
Gollett, No. 51, (the type of C. lingulata Hackel), CEYI1.ON:
He.rb. Rottler. Jap4y. Nagasaki, Oldham No. 861 (g2,)
(djus-dama.), foupd on borders of streams—leaves usually broad ;
No. 369 in the woods~leaves normal; Yokohama—Bennett,
ex Herb. Hort. Bot. Petrcpolimni. See paragraph on distribution of

;afz- éVIa'Yuen—fefeience to the West Indian cultivated plant,
. 218,

In the British AMusey
some of the plants alregd
examples of this specie
20996 from Chaibasa in C
sat: asheet that appears
Hamilton (No.

.

”
m Herbariuxp, inaddition to duplicates of
¥ quoted, there are interesting additional
S:—Bengeal: Mr. C. B. Clarke's No.
hetia Nagpur and No. 24501 from Bdrd-
*IS 10 have been cohtributed by Dr, Bughanan
hamiltor 1006 B. collected in E'astern Bengal in 18151—a
eautiful sample of tlis plant with thé glandwar-formations on the
leaf well marked suggestive, of its being possibly variety aquatica

Major Prain's NO. ;

; ) 1397 from Monghyr. ‘al  Pr "es :
Mr. Duthie’s Yo, 8403 a mom | ShYI. Central Provinces
fi0t exceeding six inch

Ot exce nes in heightand all the structures though thus
diminutive, characteristic of the

. v species in every detail” €. cal
India : Gwalior, Mr. C. Maries U ¥ il Centre

\;:ryetyplcal shet':t ,‘from Col, Be’ddon)e& Ceplon: a specimen from
the @entral Prolvacs No. 942 that may possibly be variety aquatica

.and Mr. Moon's specimen. There are no-examples of this species
from any other part of the worlq.

In the Herbarium of the Royal Botanic Gardens, Edinburgh, have
bfeen depos}ted 2 duplicate set of most of the collections of Coix
discussed in thls Paper under the heading “ Review of Collections
recently n.1ade in India.” Buy iy addition there are many fines sheets
that araplify the Fitations given from the Kew Gurdens and British
Museum Herbaria. Of C. gigantea the most noteworthy samples
are Buchanan-Hamilton’s No. 1489 from Zastern Bengal—a superb
s;?ecfmen showi'ng the narrow linear leaves profusely punctuated
with glandular structures and the glumes large, broadly winged and

_deeply emarginate. Hamiltgn named this plant as C. lacryma,

b.:'it’was collc.acled in October 1811. Then there is Sir J. E.
8mith’s sheet said to be from Nepdl which has gland-dotted broad
C.1683-1700.
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legves and acute entire glumes. Lastly a sample collected at Debra
Dun No. 8599 (of R. K. P. Herbarium).

’ The FIZ:)a of British India gives the habitat as “ The hot valleys
from the North West Provinces to Assam and southwards' to the
Malay Peninsula and Travancore, distributed to Afghanistan.

Descriptéion.—The following detailed description may be useful
stem perennial, erect ; lcaves narrow, 1ingar, sh.only acummate—lans:em
late, very slightly cordate-auriculate, union with she‘alh a broad trian-
gular suture, projecting from cither margin to the mid-rib, sheath long
and strongly ribbed but quite glat?rous and eglanduylar ;.upper .furﬁfce
of leaf hairy especially near the tp. glabrou§ on becoming old; hairs
long, stiff, pointed, ascending and each arising from a minute gland
which shows through as a swelling onthe un/er-surface, and xs.seen‘to
be a glistening blister onthe Bpper,; m.argx'n.: of}the leaves h;."alme with
Short stiff teeth but old leaves othcr‘}”lsc quite " smooth ; veins ﬁ.ve to
seven, on either side of the mid-rib, with the same r{umb.er of veinlets
between each pair of veins. 'Inﬂ’or_mmce profuseiy axillary, near the
extremitics of the shoots, usuaily withih e;ch leaf two or more spikes,
one with a fairly long peduncle (or stalk) and 'bearmg one or mors
spikes within a short spathe:like leaf: the other spike s}?ort]y pedicelled
but devoid of a special spathe of its own; male spikes short, erect,
few-flowered, racemose, the sf:ikelefs in \hrees,_\ each two-flowered
and the lower pair of spikelets sessile, one placed above the oﬂ:\er,
and the third with a fairly long Slender’ s.ta.k, throwr. off t‘o one su:e.
Rachis and pedicels of the spikelets thln,' ehqngated, angled, scaiy,
otherwise quite glabrous. Glumes ascending, ovate or ov?,z.e-oblong,
winged on upper half, the 19wer and outer glumes emargxr‘.ale, fro;n
the wings being proionged beyond the natural apex; margins _(}f the
glumes hard, rigid, and serrulate as on th{e leaf-margins, onl; l'mer.
Capsular spathe pyrdorm, mouth only slightly pro‘longed, ob xqu!f,
entire, thickened (the character which presumab.yA suggestedjtre
name lingulata given by Hackelto aform of this plant), z ;:I
polished, bluish-white to orange or grey and often mqttlefl, thick,
hard, flattened on one side, and with two furrows lopgntudmally on
the flaiface but not constricted transversely, a condition met with
apparently only in zar. aquatica.

"OLVE NS RECENTLY MADE IN
REVIEW OF LOL_JLC}}(I))I ' C } o

United Provinces: No. 8599, from Sahrranpur B.otamca!

Gardens, forwarded by the Director of Land Records and Agriculture,

"under cover of his letter No. 28 of 8th January, 18¢7, which enclores

Mr, Gollan's letter. The grass, writes Mp. Gollan, .is not fou'nd wild
in the immediate vicinity of Saharanpur but is plentiful in a, wild state
C. 1683-1700.
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+ collections recently tohang s
. to Coix aquatica.
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Coix spp. or Job’s Tears.

in the district of Dehra D
where it is found growing durin
ground. It is not collected
be made of its seeds. I is known as giral and karg.

Assam : N, 8817y (seeds and botanical specimen) and No. 88:3.
trhese came from G4ro Hills, Assam, The seeds are greyish-white
in colour and are known ag mrigaru riksen. It is said to be a wild
form and never to be cultivated but grows on the hills, The fruits
are used by the Giros as ornaments only. The name mrigary
appears to be generic for all forms of Coix in these Hills, the culti-
vated form being known simply as mriraku. (Conf. No. 8818 and
8821 under Coix Lacryma.Jobi, var. Ma-yuen).

Bengat ; Roxburgh’s Coix gigantea, he tells us, bore in his
day the Bengali name of danga grrgur—a name that so far as the
how, would 'be more correctly applieds
It is further somewhat remarkable that no
example of this form has heen procured (during the recent investi-
gatiors) from the Province of Bengal. ‘

Burma : N, 11805is 3 sample of what { take tobe this species,
It came from the Katha District, where it is known as ledaw kyeik or
kyetkpu. The seeds are of a dull, mottied white colour., But the
plant sent along with (he seeds very possibly does not correspond,
and is C. Lacrynfa-Jobi. . 12236 has been received from the
Edstern Divisior. Southern Shin States, and it has the characteristic
shell and mattled fruits of this species but as no botanical specimens
were furnished, it cannot be tamed for certain. It is said t6 be wild
in Mong Nai and fairly common in marshy land. {t is not used for

any purpose, but in Burmese itis known as Ayeik-aing, in Shin
marlw-ir, and in Taungthy a5 bok-preing.

g the rains in the rice-fields and damp
nor does any economic use appear to

Var. aquatica, Wai | Cotx aguatica, Loxb. in FJ, Ind, 111, 5715
Voigt., Hort, Sub.

Calc. (1845) 710,
Vernacular pames.—

Ganrer Jail-gusg ur, BENG,; dhan-gurg.y, gurly;

M"\ND'LA; Kasai, NAGPUR; suriu, gullu, garru, kaldu,
kachai, kasah;, gargud,

songyn, AKYAB; Leiksi,
Burma.

gullu,

kasai, kasud,
CenTrar PROVINCES; kyeik-the, Pecy :

> 5 gyeit-
TeNASSERIM ; kayeik, kaleik, Suan States,

It'may be useful to record here Roxburgh’s diagnostic descrip-

tion of this plant. Tt is a native of the lower part of Bengal, and
he says is g © Floating ang creeping ‘

leaves linear, most acute, with hispid m
Ing, many flowered ; flowers three-fold

C. 1683-1700,

argins; male spikes droop-
» the middle -one pedicelled ;

( 522 )

i, and the neighbourhood of Hardwar,

plant from 5010 300 feet .

-~

Ledger, 1904, No. 13.

Coix spp. or Job's Tears.
- ; ved; seeds tarbinate.” In the
female corgll:bf;r?glmsrx ;:dsi:enth:ali{zi ; Libeary are preserved the
Ct}l(futt‘a dea copy’of Roxburgh's unpublished plate No. 1908.
orl'\gmaia}?t be described as showing a plant with swollen stems and
'fll‘o;lsi:; %oots ; leaves linear-}anceolaie» very 51"8“:." l‘f‘rgt‘:li’e(’ina‘f;‘;;;
distinctly serrulate or hispid; male spikes shortly '

inently drooping, A Ly R 1
plromls broid ovate oblong, often acuminate or apiculate with pale
glume ad, !

. . i larly pear- .

. r margins. Capsular-spathe irregu k
coloured w:;r;%is(tgrbinateﬁ chalks white to da{k green or‘brov:‘n. ;
shaped groo ves no mention, however, of the glandular'hglrs that
Roxburgh wate teristic of this planmt. The abova description and -

B O e e ace: ing the variety aquatica.
ccepted as denoung 3 .
L "l‘:tbblcﬁaon pThc distribation of the plant may be inferred
Dis ! . -

“from the following record s} collections ia the Kew Herbarium that
om

(Sir G. Watt)

COIX
GIGANTEA
AQUATICA.

spikelets three, middle one pedicelled ; |

l Distribution.

1 accept as belonging to this form—INDI.4, Herb. Hook. f.and T.T,, -

N o7 , Rowlee Ghat 1,000 ft.  (Octo-

R N(:1:x; .ﬂe Il';o(\z::s‘z ‘t;ta7l)ong‘ floating roots as in Roxburgh‘e.z

ber 18.4531(3 .Cf,,ca” Herb. Law ; No. 3, Mysore, G. Thomsor;‘,

P Nos. 4 3'd Co;mpn, Stocks ; Jacquemont, Bomb. Karli,

N 6 "1“ 65,' Wight, No. 20z B; McClelland, Rangoon ;

:'OSIt ii:na;;lquri’ﬁith No,'64'51 (a doubtful plant with very com-
Pas ,

pact spikes); Kurz, Teenp.ah'm', Bengal (in fields); Duthie, .

84535 -2-83).
covineces No. 8453 Watt, Balaspre.gu 2 -
Cem:alf(ﬁ:):gn?:amples found in the Herbarium cf the British
M e nay alsgob‘e mentioned :—Sovthern Mardtha country (North
useum may

,
i
|
]

. I i
Kanara) collected by A, P. Young, Esq.. 1. N., a beautiful example

i i » deflexed hairs,

. istic glatdular formations, tipped by xed ha
ind “TC Charamelr:jugn%imnqurscly constrictéd fruit of this. variety
e angly ok In the Edinburgh Herbarium there are many

all strongly marked. These all preserve the chargcteﬁs-

examples of this obscure variety.

l

|

. : far |
tics already indicated and support the opinion advanced that so far
1

. the
. is particular form, though found on
as Indlg ’SO?OI;)C;:Z,S] ‘i:lsmrixch more prevalent in \Vestler:;. and
S ’ aly . v s Lo
mou;gtaml dia and Burma than in Northern ar}d Eastern r; liu' h'
Southern 1n Il's No. 60. from Peninsular India (the labe] of whic
W. H. Campbell's No. 60, am) and Dr. Ritchie's No. 870

. hukr
bears the name Fishnu ¢ of which appears in General W.

collected at Belgaum, a duplicaie

's Herbarium. ) . ) f
Mu?:owsould thus seem that while C. gigantea may be spoken o

It y i n I'a]
as met W.!h Chi “ untans Of th “ astern an(l (:(3 ']

1 € on 'hc mo X L& E{ ert :
pOHiOnS of India, thc Varie[y to \V])]Ch xhc name aquatlca has bLCll

i
|
i
)
|

gl s i i < p “ds .
ven CCuls oh J 1vers and n}a‘glns Of m llbhes, 0 )
[s) the banks Uf T 13 ma'a K :
tc., more SpeClally Of ‘b estern a“d SOuth Indm to nd J lpa- 1.
etC., ur 1

C. 1683-1700
( 523 )

*



200

o
COIX

_Sep!

CoIxX
GIGANTEA
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- Deseription.~Th
of Indian specimens

much broader than in
upper ones greatly d
‘broadest near the shea

margins of the leaf on}

peduncles which,
portion, a tuft of haj
are present, AMq/.
n
Tacemes, though the §
each other on the ¢ac

the margins, a few s
oblong, acute pr beak
with a &trong folq
union of the wings, w
infer glumes, very m

larly pyriform,
obliquely prolonged

irregularly_ warted or
the middle, the upper
ultimately when Quite

It is very hard and s

Deccan, Bombay ;

plant: —Stem perennial, floating ;

appearing like a direct prol
union with the sheath ag 5
thin, not strongly ribbed
union with the blade (and
glands with a crater-like
corresponds with she point §
has fallen off; upper Surface
conspicuous glands which, in the
the tip, bear stout brigh
upper surface of the Jeaf

Spikeldts axillary, bory

V-flowereds they dre st
pikelets are ip threes,

e hi.s and the' third” In the mildle, borng on a
fairly dong -ascendipg Y

fipwered ; rachis ang pe
tft hairs,'br'istl.es or t&eth.

ed, not emarginate,oter ohe of each spikelet
alang the inney, surface,

uch agip g bivalved shell
but not very strongly so

Tows along the compact

ROEVIEW' oFr C’OLLECTION
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Coix spp. or Job's Tears.

e following description is made from the series
I have identified with the above mentioned
leaves as a rule short (relatively
C gigantea), ovate linear-lanceolate, the
Tawn out into long tapering very acute poiunts,
th, very slightly cordate-auriculate, the blade
ongation of the open loose sheath, and its
rule represented by a narrow line ; sheath
but very frequently possessing, near the
on the outside) a few large thickened
depression on the top of each, which
romevhich a short, stout, deflexed hair
of blade densely covered with large
young Yeaf, more especially near
e-like, deflexed apd rigid hairs, and give the
arough feeling ; under surface quite smooth ;
¥ faintly serrulate, ind chiefly near the base,
€ on v&ry long, naked, strong, trixngular

above the fruit, often bear, within the deflexed
T$ set on hard reddish glands, or the glands alone
Spikes elongated, on very short peduncles, hence
mostly nodding, ma

rictly speaking spikes not
the two lateral_opposite

(1ot spreading) pedicel, each spikelet two-
dicels digid, thick, stronglysangled, with, on

« Glimes broad, ovate

! corresponding to the
hich actg as a clasping cbntrivance to hold the

» margins serrulate,
i spikelets imbricating and coarctating in six
Pendulous spike. Capsular-spathe irregu-
: i that ends in a mouth,
M0 an acute lip. When half ripe, sulface
Corrugated, and constricted transversely near
half being furrowed into some 8 or 10 ridges,

Tipe, Smooth,ehard, palished, angled, and of
a dull vhite or greyis

h or greenigh brown to dark brown colour,
only rarely eaten.

S RECENTLY MADE IN
INDIA,

: ~One of the most splendid examples of
Coix ever. seen by me

C. 1683-1700,

Very possibly belonged to this form

( 524 )
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T T colx
Coix spp. or Job’s Tears. (Sir G. Watt) Spp.
igsi _ CoIX
""" i Whilst on a visit to the Commissioner of Set St
to C gxga.ntea-- 1 observed over one of the doors . AQ
s and Agriculture, Bombay, 1 obse . : ors Y heA
e a screen, consisting of chains of Coix seeds. T ese W e | otnai!
. : :
o h;s houts: had eve; seen and were, I believe, from § to t inchin | Coliec
the larges

i he seeds had been
Mr. Lawrence) said he thought t ds h i
leng}h. !My [!;OS;ét he was unable to afford any very,definite informa.
Obmm::;a?&angy them. He has promised to institute a thorough
tion r .
tnauiy. ) i rer of Palamow, Chutia Nagpur,
.~ No. 8760is the gan
Be":](l': 'nof\acu)gvaled but grows wild in_the marshy pl}?ce:
i 3 !
X:Zl:ghout the district, or near dAds (paddy) fields. "Hence perhap
i i hdn gurgtr. ’ o
s name 424 '}i‘:,:,;:c::;f_mf 8762 0 8736, —In he Mandla Distic
iti i:r;:r: by the name of guriu, except by the Gonds who call it
itis k f

; " ially swamps
* garru. It is found wild,near cultivafed lands, especially P

a illustrate the most prevalent forms of
adjoining ﬁel(;isl.l l"Il‘r}i;:j: ia}:?gg)etso brown, brown or black, being less
e el thm the dull chalky-white. The p'ant flowers in Septemaber
Pl ens in October and is collected in November apd
and ‘he'ﬁ“";’P n ten by, the poorer classes either boiled whole like
pecemt.)erl; kl . f: a mi!);b like di/ and used as a substitute for pulse.
There ate :}?reinforms nargely, white'fruits (Nog. 8762 and 8769) ;
There a;;‘: 5. 8764 and,8767); and dark brown or black (Vos. 8763,
g;:ﬁ’n <§’.7'700.) It is never cultiwated.  No. 9608, received from the

Sambalpyr District.  The Commissioner- of Seitlements and Agri- |,
a ' '

fture ishede for the whole province, on the subject
C?hé‘:i::m::\zihe'?llz‘sﬁf?e% the same’ ‘by specimens. These bea-r
?he following vernacular ‘name i—~garlu, cull«, garr_zé, kah:{:,s k:é:g
kasud, kachas, kasaki, gargud, but apparently the d}: eren tpif "
are not scparately eretognised by the peo;‘ﬂe‘ ‘ Int edreporr] -
stated that in some form or ofher' Coix is foun n';'(:\ y al
over the province except in the district of Chhindw4ra. e wi

form, differentiated from the others as didn gurgur (No. 9698) is

common in rice-fields, springing up naturally as a weed. It.ﬂowers ti)n/
October, ripens fruit in Novembe; a;n:I Dfeze{m%e;;e::n:n :n:lsa yug)e re{
a nei [} (0] P

Feb;:;f);-s t;(cgr:;lsaszuler}gljmd isgm'e: with on dakal or low-lying
g:;ds and"also on the banks of 4alas and edges of tanks. It has a
fruit with a hard shell constricted at the top.

While travelling in Nagpur District En 1894 [ collected a sample of
C. aquatica which was called Aasar’; it was fom_xd floating ](:r. the
margin of 8 tank (Field No. 13849). Mr. Duthis also collected

a plant in the Sevat Valley at 3,000 feet in altitude (in fruit on the |

C. I683‘I70°o
( 535 )
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Lox S , : COIX
Spp. Coi B = R Coix spp. or Joh s Tears. Str G. Watt.) Spp
—_— 0ix 8pp. or Job's Tears, e P .
corx T e 5 Ai COIX
GIGA 17th S : . e e 43 ; C. LARMILLE, Beaun, Agrost. (18121 137, L 24 f. 5; Aiton, Hort. .
var, :QTIEAA. 1) ; ¢ eptember 1895) which is the same thougk the | ) o (1813) V., 236 ; Corx LACRYMA, Willd. Sb. Pl (17971524) 4,202; | “AGRYMA
R HCA. " | Piant seem unusually broad, sy : vugh the leaves of his Bot. Mag. (1824) Vol. 51. No. 3579; Roxb, Fl. Ind. (1833) 1., 568 ;
eview of | - Suggestive of C. gigant : et Berth., Ph
Indian; | Burma :—No. 10497 ig the kyes gantea (No. 17614), Kunth, Knum Pl (1833) 1., 20, Supp. 16, . 3 & 1 ; Webb erth., Phyt.
) ! of the Pegu Distri . yeik-the (phoneticall spelt cher) Canar. (1835) t. 242, 243 ; C. EXALTATA, Facq. Bclog. Gram. (1813-44) 6o,
gu Uistrict, where it ig § . - Y speit cherk-the) . S 7 . :
and : s, 18 tound wild gnd is d f ¢. 40 ; Miguel, Fi. Bat. Ind. (1853) 111, 476, ¢, 41B.; C. LACRYMA, Steud.
. (ktosarfles. This with its ]arge mottled pyrifor u?e H Or ornaments Syn. Gram, (1855) 9; Church, Food-grains of India, fig. 10; Duthie, Fodd.
boken of as a typical spec \ m trults may well be G 8) 18-19 ; K. Schum. & Lauter b., Fl. Deuts. Srhutsg. (1901) 164 ;
Cl . ras., (1888) 18-19 ; K. Schum. . FL. Deuts, g 4
Prome. Ay, , 1080, darpk btr‘:)en v.mh elongated fruit received from Hooker £, Fl. Br, Ind, Vo!. VII, 103 in Trimen Handb. Fi. Ceylom, 192.
Deputy Commissioner A th'l m_CO]Our, has been furnished by the Vernacular names.—Gurgur, jargadi, BENG; jargadi, SANT ; sankhru,
described as the wild ’1 mherst, in the Tenasserim Divisio sankhlu, gargari-dhan, Hixn.; kaiya, sankru, Laru, U. P. ; sanklu, SiMLA,
samples of piant of that locality, Nos. r, D and ©o. ; dabhir, MT. ABU, RaJ.; gandula, garun, kasei, gulbi-gadi, gwriu,
h pies o el?ngated fruits, white deeply § 11559and 1560 gre C. P. (according to Duthie); Rinjondiala, ranmakai ; MaR. (according to
t esc'z came from Tharawadd N : Py 1urrowed along the face : Dymock) ; kasai, Guz. & PANCH MARALS, DRCCAN ; koamonee, kawrmonee,
received from Teénasser; )t‘ 2 7¢583, known as wild gerhss, w ; AssaM ; sikra kraow, koa sangti, NAGA HiLLs; jlonki, dhola jhonki,
and prominent g ”'m; it has IO“g* white (milk ) . ] y .as kawa-jhonki, CACHAR ; mim, LUSHAL, changwim-khombi, (the edible form
lar glands oy the leaves No ¥), angled frujts being simply nim or wum) MANIPUR 5 gyeik aing, gyeik-yaung, gyetksi-
8¢ creamy, white frog. Ttigs 'd“t . {2’62: from Akyab, has a aing, BurM. ;¥ heckirrinde karebu, SINH.; sales, Auno1N4 ; jale or djali,
under the local name of Uy;g’[ aid to be grild and has been Teceiveq JAvaA; #dmugi, JAPAN; g3 sidhuka, gavedhu, gavedhuka Saxs, (according
. > !
) ¢ Shan States :sNob ,jo?ngy..}‘.i\ * ¢ to Dymock).
0 . 1.~This i .- .
chn:. that h?sk come from tpe K@renni'S Sl: ;‘ somsfz'/hat exceptional Roxburgh gives the following description of this plant: — Leaves
afne of 3¢ ; » Southern Sh{ X ) L ) 1 e
tates, It | tyerk in Lower Burma and hpaung op & n Stgtes under at hase cordate ; pedicels naked, not ]O‘me,‘}’ male ‘spres noodmg ;
Spher" N 35 remarkably jopg erect spik g Of Ralerk inthe Shén flowers paired; calyces smooth, ovate.”” Loureire lays special
ot ‘:lcl%:bthan usual, the lip ofme acuteplc es and the nut*is more stress on the recognition of-a cultivated state of this species, as being
| diate betwm“’“ }?r yellowish colour, Ig So’msllflose, and the fruits of 5 distinct from the wild plant, and to the latter he rives the name of
€en the fogm th e espects this iy i ‘hich I believe may have been C. gigantea)
: . 2t T hay S interme- C. agrestis (a plant which { belie a) e been C. gigan .
! gica And that which [ havea :s:};s}vedaccepted 8s being C. aqua- Rum%hius also figures and dascribes a cultivated form (the saleg of
5 gantea, L J §d 1o be Roxburgh's Coix the Malayas) and affirms that it is & distinct plant from the wild con-
[ A . . . dition salee ufan. His cultivated plant is prebabiy the variety below
corx | ‘. __— ' e named Ma-yuen, and his wild plant I -believe to have been
La i - . Ot yuen, )
gﬁg{;“- ( Co,i,’:t L:,iiy ma-Jobj, Lizy 2l .o C. gigantea though it is svmewhat remarkable that Roxburgh makes
. 8L, M . . 2, .
Meior, ga:{ u:';;gd {trans), by Hol/am?g,,) };‘"THOSPERHON, Hliny no reference to it. N !
IO m), latinispd fo » B4, LiThospermo, Déstridbution, —The following record of samples examined by

|
|
!

140 ; LACHRYMA Jo
) : , ~10B1, Dyy
gx‘xrp. P, (1591) 44; Geroar:n
eslec, Hopt, Eysdets ’

Tragus 1552) 3
Hi 916, .
5 st F”‘m~ (1359) ¢0, ¢, 71, [obel,‘ /t:Cn'

1597), 81-82 ang plate ;

(r6g9) 117, 5 B9y Lacuryma-] : Zanoni, Istoy

249, Sec, A-Jost, Morison, ; i j
(1729) 62, LAcn:MVf”’ £ 13; LACRYMa-Jour, :,:g,:‘f, Hist, &rmiv Hooker f. and T. Thomson No. z; Forsyth (cx. Roxb.) ; Megna, Herb. |
Gard. Dict, 151 gy o, O0h Berhaav, Index P, (1720) 11, 156+ posmer Ind, Or. Hooker f. and T. Thomson No. z; Griffiths, Eastern Bengal, |

. (2 . N .
(2737} y Buvm, Thes. Zeyl.(1737) ,Jr.gféﬂi;::;’:’.
+C A,

Fl. Leyd, (1 ) 437; Sp. Pl. 1378 ;

Y (1740) F2; W < 1378 G. ovata, I;
L‘ACHRYMA-JQB’ G. Za”n,:,:?mam.t’ hytanthozaiconog:' (f;::;’-,;; Royen
Fl. Zeys, (’747)"156; » Rari, Stirp. Histor, (1742) 1566, ¢ ror -,1?06;
L s Lann,

me gives direct information regarding the distribution  of the
species i—

INDIA .—pnited g’rovinces—Udaxpur, Outhie,
(vern. }aiya); Gurhwal No. 5037 (alt. 3,522

* Winterbotiom (3,500 feet); Bengal—Noukhally, Herb, Ind. Or.

6447;

named C. latifolia, Nob.;

No. 50
522) ; Kumaon, Strachsy and

Sikkim, Herb. Ind. Or. {ooker, f, and T. Thomson No. 2
(5,000 ft.); West and South India: Deccan—Herb. Wight (No.

1730) named C. exaltata, Link. Herb. Rottlerizna, from Mysore
Ootacamanid, I12rb. Munro. Assam :

i Distribution.
]
i

V., 193 ¢ 75.f.2;C. LACRvu\MA Jont India (Sales) Rumpp,

f Lac - A, Th ; Amé. (1750
§ Low, Y;lA ]C(;i;l.}f?m"}pmct. (,73’;;' b',”; 7 f”' ,('if") 375 ero-oli.i Sylhet and Khasia —Herb. Ind, Or. Hooker f. and T. Thomson N¢. 3
. ‘o - (1790) 7, . w7 B LS 4o, C o Lac i R
! I'){Jofils{l"'“" 1,35 ; C. :\:‘SJIN,D Coix (LarmiiLe) Lam,, &,u;,t:f'?"‘?- " s By a moce conmon nan;!iz_gmt_iorg thesc: Burmese names would be rendered
» 3alish, Pyog, (1756) 28 INACEA, Lam,, Encyes éis 422; C P7lr3- Kyeik-aing, Kycikyaung and Kyeik-si-aing.—ED. C 1683 7
1812, 27, . -1700,

C. 16831700,
( 526 ) ( 527 )
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3 (F), Burma : McClelland,

0.195. JAPAN:
form with pointed grain
but no glands or other
MALAY A Perak—King's

coix
Spp. } Coix spp. or Job's Tears.
colx | w :
LACRYMA.- : (3“. 6,000 ft.) ; Wallich, Sylhet, No. 862
Disiribution | Rangoon; Wallich, Penang, 8623 (K.) and (L), CHINA : A, Henry,
- Ichang, No. 2635; Hong Kong—Bot. Gardens N
General Munro, in woods—a long leaved
somewhat like those of C. gigantea,
distinctive characters of that species.
Possibly o . COllector No. 7212, a remarkable plant witt
new species.

i carpa; Balanse’s No.

S S
[P

1 long erect compact
spikes, that deserves being viewed as a distinct and undescribed

species. It is alluded to here provisionally, Tonkin —~Balansa,
No. 4897, typical example ;~Ins. Philip; Timor, Herb. Mus., Paris ;
TROPICAL AMERICA: S Pacific Explor. Exped. ; Yucatan—
from Columbiar Museum, Ne. 103t Brazil (No. 67) and Peru
(No. 1644), samples with leaves hardly cordate and leaf sheaths often
hardened but somewhat as in ihe va.iety Ma-yuea; Burchell's
. No. 3628, has very long leaves hardly cosdate ; Pearce's samples from'
Corocoro have leaves, long narrow; Bolivia, Britton and Rusby,
No. 527. WEST INDIES: Antilles and Porto Rico—E. Hackat,
 No. 5356, St Vincent—damp® situations near the sea—- Is called
- Fob's tearsin Braznl” where the seeds are'used for rosagies called
“lagrinas de Santa Maria”; Martinique. POLYNEST.A: Fiji
Islands—8eemann, No, 692, grain slightly elongated ; Tongatabu Isid,
i Challenger Exped, Samoa Rev, T. Powell (ole ranasang, vern.)
. typical ; Rev. 8. d. ‘:‘lhitmee's sample shows tendency towards steno-
884 pamed var. exaltata is perhaps a culti-

; vated state'in transition(passing into ' Ma-yuen, grain blujsh-white,
| pointed, very abundam:‘Trea'suty Island No. 328 (vern, hen-ken) ;
| MASCAREN I ISLANDS:  Madagascar—Rev. R.
,;No. 2514; Hildebrandt, Nos. 1732
i von Usambara, No. 3226,

Baron
and 2934 ;, C. Holst, Flora
! ] North African area; Canary Islands : ~
| (F. Bpurgeau No. 147). TROPICAL AFRCA : Sierca Leone,
’; G. H. Garrett : Mohilla Islang, Livingstone's Zambesi Exped., Sip
. & Kirk; Johanna Islang, . J. Miller, Livingstone’s Zambesi Exped.

In the British Museum Herbarium there is a large assortment of
the typical state of Job’s tears of whi

mentioned in amplification of the disteibution indicated by theenun era-

tion of thz series preseived in the Kew Herbarium:—rNpry - Dar-
jeeling, Mr. C. B. Clarke's No. 12383; Wallich's No. 8623(A) said
to have been obtained from Roxburgh ; a specimen named C, lacry-
ma, var. exaltata. Lint, Hort. Berol. No. 1253 ; Mercira, Coorg,
collected by R. F. Hohenacker, No. €06, g4 ¥4 : Banks and
Splander's specimen; Singapore, also Sungei
by H. N, Ridley; Johore by 4, B. Fielding; JAVA. Zollinger’s
No. 333; Perak, by Smith; Celebes: Macassa, collected Ly
C. 1683-1700.
{ 528 )

- Taylor; Madeira, cvherh R.L. Lowe. MASCARENE ISLANDS:

. o . .
the texture of the leaf, and its pecuiiar scabresities. The capsular.

‘the capsular-spathe is greatly clongaied, bluishwhite and cut off
ch the following may be specially V

Ujong, collected .
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, . CcoIX
Coix spp. or Job’s Tears. (Sir G. Watt) ,HSEP'
léarc]ay‘ (SN §; Specimen bysi':‘. ft:t.'Hance' No. g0z ; JFARP,;;‘;’: LAgogguA_
i ' le presented by Shuttleworth. 5. AMERF : :
Zollingers samp e presemed b Distribution.

Dr. Alven's sample from Surinam.  WEST 1NDIES: Trinidad,
collected by A. Fendler, No. 930, POLY NESI.4 : Bank's and Solan-
der's sp-ecimen ; Seychelles callected by E, P. Wright ; Fiii, by Harvey.
AFRICA : Angoh, by Welwitsch, Nos. :oog and 7241; Johanna,
by Hildebrandt No. 1732, Girvama & Tsimbu Mountains by W. E.

Rodriguez by Prof. Balfour.

In addition to some of the samples already mentioned the Herba-
rinm of the Royal Botanic Gardens, Edinburgh, possesses the
following cxamples of this form:—¥NDr_g from > Bengal, Chutia
Nagpur, Rev, Dr. Campbell ; from Parisnath hill, collected by A. Watt
in 1876 ; Assam samples by J8nkins, Mastsrs and Griffiths (ex
[ierb. Cale. also Ball); the Frimdlaya, Simla by Dr. Johnson, Bashahr,
Lace, No, 1122, N.-W. IHimilaya, |Duthie; Rajputdna, Mr. Duthle,
No. G742, CEYLON: Mr"Brodie. MALAY.4: Singapore, ex
herb. Cleghorn, MASCARENE AND OTHER ISLANDS:
Mauritius, <1 herb, d. Ball; Ascensiorf Islands, ex herb. H. J. Gordon;
Madagascar, G. F. Scott-Eitiot, No. 2237, W EST INDIES:
Trinidad, A. Fendler No. 930, SOUTH AMERICA : Ecuador,
W. Jameson No. 709. ’ .

1 have already briefly indicgled the main characteristics of this
form, in the intreductory note, and »nced not repeal wha.t_hafs there
Leen statgd. + All the forms of this species are at orce recognised by

spathe varies very greatly and there are i consequence perhaps four
e b N ’ [ . .
well-marked varicties the charrcters of which are-as follows :— ]

(A).—"1Lhe normal form whith exists ina wild state and has a
spherical to ovate-oblang capsular-spathe, smooth polished, very hari
and almost invariably bluish-white in colour.

(B)—The cylindrical form known as var. stenocarpa in which

abruptly at both extremities; when cuitivated it becomes thin and
straw-coloured. - .
(CYy.—A flattencd spherefdal ﬁrm whnchl, as arule, is bl:o'adcr
than long. 1 proposc for vhis condition the varietal name monilifer,
Lecause of its cxtensive use for and pecuiiar adaptability to the pusposes
of ornameutal beading. All the examples of this variety are abrupily
cut off at both extremities, and if not actually depres_sed, they
have very often a large gaping mouth.  They manifest a wide range
in colour from chalky and milk-white to pink, to brown oreven black.

. care . H 1o
They are sometimes cultivated but are very exceptionally eaten,

C. 1683-17¢0.
{( 539 )
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Coix spp. or Job’s Tears,
——

Both the largest and the smallest forms of Cojx Lacryma-Jobi
are met with in this series.

(D).~Lastly, there is an eXInsive serics of culfipated Jorms that
fall naturally under the variety Ma-yuen. These all agree in certain
peculiarities while differing widely in other respects. They are
universally cultivated edible plants; the shel is thin and easilv

is Iongitudinally striated, and in most
n constricted intg g distinet annulus or-
t they manifest but one peculiarity in
areé never milky white. The lightest coloured
forms are chalky-white (and these appear never to possess the

annulus) ; strawecolours are‘ very commiop; particoloured grains
(dark brown at the base ang straw-col

oured at the apey) are frequent ;
blue, ‘striated with brown furrows,eare Abundant and lastly brown and
black are not unusu,]. “The presenas or absence of the annulds
would seem to denote )

most a subvarietal character since
grains devoid of that stry

cture are sphtrical in shape w
sessed of the annulus gpe ©

pyriform,

forms there is a basilar portio
disk.  Butin point of coloy
common, ez, that they

all the
hile those pos-
much elongated and often irregularly

REVIEW OF COLLECTIONS RECENTLY MADE IN
INBIA,

A very large series has been brought together froni all parts of
India and Burma, Thege may be‘m
the varietal groups :

ost effectively discussed under
aleady established, g '

Ist var. typica, Watt, Coxy L.\g};k\'.\x
Programme of Coliects,

ons for Mg Indian
the Imperial Instityte

the s London
indicate the collections 1 hand of
Provinces of sy

. .
. .

¢
a-Josr, (Proper) Wats in
Muscum, Caleutta, and
1897-98. The following notes
this form assort

ed according to
pply :—

Bengal.—No. 768, came from the Bankura District, where it
was found wilg, The Sant4)g inhabitatin

plant under the
more gommonly
way of garl
tion, .

Hingulaya.-\Vhi]e on ¢t
tricts I collectea the plant j

g that country re
while by the other i},
It is used occasig
dress and fancy basket

cognise the
abitants it is
nally in the
ornamenta-

ame of jargady,
known as Surguy
ands and bendants, in

-]
our in the Sikkim ang Darjee
n fruit (Novembher 1400) at (
S6 again far to the west the ident;
e, growing wild on the banks of
Nirmand in the Kulu Dist

ling Dis-
hengtung
cal same
a4 stream, at

rict, Panjdb,iat ap altjtude o
(Field No. 13418),
Co 1683'17000

f 4,000 feet
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t - i ‘
iV i ]ds hls

¢ ¢ ¢ { 1". WS .\I)U‘ﬂﬂne()uSK'\ Nnear rice ﬁ

1 km'l/” (£ and gro >AT e I

[her o Ca“ ( an

(Siv G. Watt)) !

COIX
Sep.

dw V rom I\l)w“()llg l[ | COIX
' = 1§ ! 1 ACRY MA
1\0. (;/.)1; h'lq bCC“ rece Ld fO S

JOBI.

. f . Review of
A ee al admixture o
le curiously cnough shows an equ
icular samp ;
partic

ndian

. i ¢ ibuted  colleetlons.
he milky white grains, a difference attrib
both the bluish and the muk;

. . une,
Th A e ut in May and June, -
itional stages.  The plants come out i October and |
Jocally to transitional stages. - 1 are fit for reaping in ‘
ocat) ) {1 Augzast md a H e ot put
it in July and Auz scertained the grains are n ‘
bear frui far 25 has been ascerta . No. 8700) |
November. B‘“t so b Secds No. 8278 (Botanical shecimens 8007 ts
v economic use,  Seds econymic use in the district; »
toany ¢ sagar, are stated to have no €co fertile lands and is known
from Sibsagar, s a weed of cultivation in fertil d by children, were
FTOWS A ‘ haing, & Y ’ |
the plant ;er“‘q imens of headchains, as use _) h demand |
koamonce.  Specl i ie thatthey are not inmuc ‘
as ko but the remark was maae N4eis seem very fond
submitted bu ch in the plains though the. D from Lakhimpur '
among the ‘?eolp No. 8,00 (ami nccklace No. §510) fr r kawrmonee
. s \ b (el
of them. Seeds ; th'o‘ vernaguiar n:imes—-mamon{;c: 0 orraption
eceived under the vernagi.ar e bably a2 ¢
were received cangli by Ndgas, argor (pro ies on the Bengal
in Assamese, hoa sany! ar) by the colonised coolies onf |
sneali name gury ’ . tivated but is foun
of the Bengah ”,"‘1 The plant is never t “Mtt;d E of streams or |
) » Jistrict. s anks
stde o.f thul dw:imcc o the hills near the
and in abyne

B P b me out
a ns b 1. 'p d»). r} C ‘* B = < eomn to ¢cO
m r.)l 0{ hl S onds 1 Ants ener Ll Y b

in May and June
) 7 e
is their spontineous g

' stems i
i “ an for‘) S o
o f .C to ﬂ]i ty stems, u.“d, ‘f pl’une y mor h
i rom hy )
aolng_5 f ¢t

s stall . These bear fruit 4n Sept}ergb-e}l;
1 > n staik. . . it o
-om the commo \ese b e
may shoot fl_OS ¢ vield being cOorrcsponcing.y heay',
ober, the ) E
and Oct .

o the
o ) &S . ¢ fr\nts i
r 1 ‘.ha“ 1 $E€CT {tWo p d ) t : A n
. ¢ : 1
may § 1ve mer oun o Taimn l l i

£rst stage 8¢
very harde  The o
young leaves of the P
yOR s latier
clephants, the latter b ;s of Coix are ! heir genesal
squur, beadchaing o1 Witstes against their g i
Takhimpur, | a locdd -uperstition 0 i' uhqt “he who wears a Coix
B oien H . 13 R i
chi. iren a? the pojpular belicf holdst
H T i
jtion, 10 SN » . s
a0} -¢ wiil lose his bived” +os attention to what he describes a
necklace ty Comimissioner invites v Bulletin, 1833, ;45pand
Tre Depuly emark (=}“("‘C‘1 in A : ,»h' h was made
s he fallacy of the rema Prod.. Vol 11, 453) and whic ion of the
Tthe e Feon. Prol. Co ¢ explanation
Mr Iﬁrlxcc of'B.ﬂilnffw“?m%};(;b fro:fl) the fondness
.. . LY ¢ V'S ¢ad, .
ongnm‘.}} by me of kawrmonce as CIO‘_l is further contended, is no
rnacular 0t berry.” This, 1 iment in the
e birds for the berry. - por apvy nutrim
of these blrdior since there is no berry e“ ccurate rendering of the
. r A more a ”
ubt an ¢ act crows. - "+ toad's-stool).
a0 ins of a kind to attract Cm\’\jewe‘ (just as we say atoais . be)en
orud [N ow's . ave
¥ o bC!:r feal specimens No. gyor)
] AN

C. 1683-1760,

. he

- Commigsioner of Lakhimpur states t}’;al.’t\nd
epe tL are much used as fodder for cattle &
an v

reproduced in Dic

Ve

rerm would betocd
Lods No. 8316 (an
‘Sc’b $ !

( 53! )
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h a heizht of two to five feet.  So luxu .
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LASTaA. | Teceived from Jorhat under (e vernacular name of Aoamonce (more
JosL. correctly koamaniy ang the plant is thero stated to be wild, The nuts
Re,:{ﬁgnof are used for necklaces and other o

Collections,

namental purposes but the use is,
chiefly to the chilren, No. 972 is from
ere ejled jhonir, dhola-fhonks, also 203-
Jhonki. It is known in Manipur as chang-nimsthomd; o distinguished
from the edible fore Which is known as ninm and num simply. The

i
gt

| as in Lakhimpur, confined

{

J!

; plant grows near homesteads 5 well as in the jungles and Springs np
!

i

[

!

|

{

Cachar. This species is th

during the ruins, by 5 mever cultivated.  The particulaps regarding
115 €conomic uses are the Same as in other parts of Assam,

The Deput orwarded a botanieal speci-
mien of the ty x [.acryma~_]‘obi unaccompanied with

aAny separate and he remarked (hat the plant
furnished was the on! 2

i : ¥ indigenbus variety or Coix available in the
district, It is Teported to he VEIy searce, to grow in damp sitga-
tions and to be used by the native physicians for certain medicinal

But ne definite informa-

application nor
. by other Joe ) officers.
trict Coix Lac.“ymaJobi is known by the

\ar-mons » i grows spontane-
But app wently it bs little known
& Ristrict it hae been reported that

1 . Which seems a highly unlikely tircumstance,
eeds Np, 10489 '(*u‘ommcal’:pn*z'merz.r No, 10216) from the Niga
Bills. This manifests (pe typical conditign of ¢ :

: s f Coix Lacryma-
Jobi and it is affirme( that this partigular form” is recommised unde?
0 e & . °

the local name of S&ra kraoy. Qi Phnt is not culdvated but
BTOWS spontaneously j, moist fields au( damyp jungles. The Ndgas
Y . ) . ' T
;ue th; grains for childrey's necklaces and "ote, Personal adornments,
“Or the ornamentgy )

aUon of anjcles o Personal dress, however, the

Lacryma-]obi, var. steno-
Manipur, as stated above, the
01x (the typical formy i known a4 chang-nim-
Elitdle accouny, )
Centrai Provinces.»—f\/‘o. 9697 from Sam)y)
characlerise(} by deep furrows Tunning across the, surface of the
freit gnd giving it 5 somewhat angular &Ppcarance.  This con-
dition is no dgubt Suggestive of 2 tendenc towar g (h',, gigantea-
aquatica series by in every other fespect the sazr;plc gmuy be
i Lacryma-
d and is used for the pur-
sometimes by the adults

-

it is not known at all, whigy

- e e

pur is a sample

Jobi. It is very hard apg lin
pose of ornamentation by chi

. C 1683-1700.

ely polishe
dren, and
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f b‘ -'Vim] tribes who employ the fruits in place Qf glass begds.

0 alorf ngabad, Gond and Kurkd boys wear the crains in the form
" }\Olsda 5 \\'hi;e zirls of tender age string a feuw together and make
o o aées,f thcnlx5 The same practice prevails 10 some extent
::1%}?::2:;.? The ;x]mt grows on highlands and when in a green

\S‘:'r G [Vll/f.)

: 1 othe o3 s
tate is utilised as foidder for buffaives and other catle, L.ephf}lf;” ‘
" s;id to be very fond of it, pardculariy in times of drought. N
are §; .

stems, whet dry are vsed for thatching ‘1,(.7’;.1 {betel) 1eaf-h(‘)$tsles,
dov as ordinary thatch, especiaiiy for repa'lrm;: purpases. ; ve~n

an\\i e‘end hliant 1i;c thin studks are used to .ue up hundles of rice

preen a}x : ‘ -’ It has, however, no special vernacular ‘mme .10

o rC\l:“s-);, (i‘znli(r;)m the other and more tommon form bf wild Cojx
Y ! N

:i::ll:; provinee, viz, C. gigantea, var. aquatica.

No. 10891 is from ’Ai;}‘ab., No particulars have -
Burma@.—noe. 100

T furnished rezarding i, A rofg2 from K_vaukpyu in Arakan,
S } i TR
beu: en receive I under the \'em.atular name of\\{mt aing. dh.gm;:s
) —~y . N . e .<( 3 in the
1’?151 and is used by the Chins as beads for nacklaces, an
wiidl At { )

taton of belts, ete. No. vo8yr from Pegu‘ subdu'xgxou n? ;
Omamm;g rima.  In his report regardiny that sample. the eputy
Lower Burma, ’

“ommissioner states that the plant s Ilét ;‘nf}iigenflfelxvn uiw(c{
;s('):mmz;t subdivision, where the seads a‘p?-newert :" es)s ”;Sulz thé%e
) adorn the ,dresses of th: Karen x.\olnen.m. AN A
10 acorn entiy refur to the cylndrical varicty or . Lgcryma
remarks «pey éarpa. aud not 10 the plant furnished? No. 10936
]Obi,'ptzr. Ste-nor woite 1 1o be found wild on ihe tea shorc:?vand
from 13\0)-f . nbjckldcc:s and rosaries,  \o, ’I”g.ﬁonl Phar:
to be used Or“ fOX'.“”U‘er be the Deputy Vornrnfssxongr as an
awaddy. It “*"S o ~1’£mn. :{‘O‘distfmtive vernatuiar name -wss
edible pcn{-sl}aptr“b\M‘, Liv an oversight only that it has‘ been
given and it i e a packet of seeds accompanied by
dcscribc'd as C(;l Ht;))n. these manifest the chacacteristic fealgx‘és
. bmﬂ‘“c{i‘ Cl’l;'efi;; }Oi)i vur. typica.  \Vo. r5058 from Mergui 15
of Coix La v ma-Jobhi.
the typicud form of (,0le Lafjiy fromJ the Eastern Division of the
Shan .s'ia!("h‘-"’*\""]‘.‘:’1” o ba found wild ia IHong. OIt is
Southern sh‘i'n ‘schcs Ii‘u‘l\iéx‘ﬁm Kengang Division the seeds are
there put 1o ]r;mce;xl«m; estent for the hzal-dresses ’pf the‘ womex;
u!i}iscd. 10 &z'c l\': w tribe,  These head-dresses are’in 'the shape- o
bch)ng;‘“fl ((\)\ ; ‘;:n z)‘zlxcc tiaras, eluborately ormamented with the seeds
a rough crow aras

s nlv vary in shape in the |
: Thawe ‘1‘.}[055(:5“0{(!\' ary
1 X. XhL,\L, LL;\\‘ S
of this Coi

- > distinguished from matrons

~ but unmarried gins are distinguished I

Jditterent clans es in sirnciure of the head-dress.  Besides

; cusiariies : - .

©ocertan pecu.an sz ofnament of 3
by c‘e wn}lil;e head-dresses there is another head

these c10 C. 1683-170¢
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long, conical shape. It isby no means easy to obtain samples of

these ornaments owing to the fact that every female, whether gentle

ot simple, has but one, and is consequently very unwiiling to part

with it. These head-dresses are, in addition to Coix sesds, orna-
| mented with silver, beetles’ wings, and squirrcls tails.

2nd var, stenocarpa, Stapf in Kew Bulleting 1888, 114-5: Hooker's

dcones Plantarum, Vitl,, Pe 3, #l.17649; in Hook, f, El Br. Ini.

VIL, 100 o C. STENOCARPA, Balansa in Fourn. de Bot. (Parisy IV., (1990)

. 77 5 Griffitn Not. 111, ta; CotunuLos:, fack ex Warb.in Bol. Fuhrh.
: XIIL. (18913, 260.

Vernaculas pames »=Sitra ktracha, sikra krads, Necx Hiens; shame-
Shaw, NORTH ARAKAN ; chumua-gyeit, ARYAD ; sitya, fackin-lyeik, KATH A,

: hareik-ske, kye&k-pad;‘ MyYEL Ax  makiwe-yaw, Suax ; Lbongywe, TavtcrHy,
! Bury, ‘ )
L]

. A

: Distwbutdon,.’rhe following may be given as a brief state-
ment of the examples of this plant in the Herbarfum of the Royal
B?tanic Gardens, Kew. Tne enumeration usefully cxemplifies its dis-
tribution:—INDI 4. Burme, Mergui Griffith, No. 6450 (very short,
- swollen form); Wight's sample from Griffith [Terb,; Kurz, No. 5135
from Pegu Yomah ; Watt (z4th December 1337) said to be used by
Karens to ornament their garménis, and by the Angami Nigas 10
decorate their ear-rings. M4 LAYV, The specimens collected by
Balansa in Tonkin carry the plant beyond India; it has also been
' collected in British, New Guinea, 21z., between the South coast and the
- Owen-Stanley Range (by Burke), a specimen with 4 cylindiical-

* spathe but rather swollen, smooth :mq‘ bluish-white. ’ U
. In the British Museum Herbarigmt there is gnly one sheet of this

fovm and that contributed by the Reporter on Economic Proluctsto
the Government of India.

) : It was obtained from Burma in connection
‘ }Vl‘h the inquiry conducted in 1837~—already mentioned. But there
i a sheet of a plant from po Ly N EST.A, Fifi collected by Mose'ey
that might be described as a transitional form between Qars.
- monilifer and stenocarpa, ”
In \}u: Edinburgh Herbarium will be found by far the fnest serivs
Of. specimens of this variety 1o be seen anywhere in Yurope. It con-
tatns an exact duplicate of the Calcutta set of collections made in
connection with the productios of this report as alsotny private col-
: lettions frOmJBurma and the Ndga Hills. One smnpfc from Burma
 shows this plant to be a tall reed with stems as thick as the forefinger.
This variety is not described in Roxburgh's #lora Indica. The

! follo\v!ng may bt? given as a detailed description drawn from the
. extensive series in the Ilerb

. Products :
- Tt 1683-1700.
( 534 )

. minute ascending tecth or thickened processes, especially along the

L tion of the fruit-spathe tukes piace very oiten in plants that at the

artum of the Rgporter on Economic »
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Coix spp. or Job's Tears (8iv G. Watt)
Description.— Lcav:s broad, linear-lanceolute, gradually taper-
ing into a long strong, sharply pointed tip, hardly if at all cordate at
the base, wnion with the sheath a broad, triangular, discoloured
sutare, projecting from either margin to the mid-rib, sheatk strongly
ribbed, upper surface of the leaf quite glabrous and ezlindular but
traversed by numerous minute nervules which sre hardly distinct
from the nerves and these manifest (esp:cialiy when young) very

length of the two or three nervules on either side of the mid-rib ; these
nervale teeth give a scbrid or hispid characier to the upper surface
of the leaf, quite absent from the under-surface; marsrins with a very
characteristic serration, the tecth much lenzer and fexuose than in
the preceding form, and hwing in additior two or three nervules
(both on the upper and undersuiface and Close 1o the margin) that
chow fairlv strong serratures: {especially  on  the upper pointed
extremity), so that th2 margin becomes thickened. involute and
formidably batbed,  Znforesctnee profific from the upper haif of each
stem; spikes axillary, two or thres from each sheath prodecing
peduncles that bear leaves with sheaths that give birth to one or two
similur spike-bearing sheaths ; male spikes short, lax. few-flowered,
racemose ; the spikelets in threes, the cenirai with a long slender
pedicel, the others subsessile ;" rachis ud pedicels angled, very
minutely serrulate along the angles, otherwize quite glabrous; glumes
ascending, narrow, ovate or 1'.11)“801.1&% wings narrow, the outer
onés often with the tip flutiened out:spithulwely. . Capswlar-spathe

cylindrical, often sweilen in the middie, and constricted near both |

extremities, hard, polished,: white. moath cut almost square across
and constricted. ' N

Balansa is very emphatic that, this plant should be treated as a
distinct species, not awaniery,  If one or two specimens only are seen
Balansa’s opinion would be readily cerraberated.  But when a series
of hundreds are br(,ugh[ 1()ge[hv3r it becomes evident that the elonga-

same time bear fruits of the typical Lacryma-Jobiform, Further
the pasorana of forms conncet inscparably stenocarpa, monilifer
and Ma-yuen with the tvjc of this species. The structure, of the
leaf and flower is identical in all.

Under thic varicly ambng the syecimens on my table there are
three distinct sets of forms 1 — . >

(A)—Very hard, bluish-white, frregulaily shaped, swollen in the
middle, often curved and mottied in colour.
Burma.—No. 10885 from Akyab—is a short thick grain 3 an
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Description.

It cannot be
a separate
specles but is
a variety.

FORM A.

inch Dy %, of an inch in length. Itis consiricted towards the lower
C. 1683-1770,
( 535 )
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LAGATuA. | CXiremity only and is of an irreguiar character buth in shape and
ear."sm'uo- f:olcur—some being long, others short andd thick, still others curved,
CARPA. | In ColoF \Yhite, bluish-white or grey-brown. It is stated by the Deputy
n‘lvx,:flv;.:f C@lmxsswner to bea very late form, the plants surviving up to the
Collections, | Middle of March, while the others wither up by Fcbruary: it is

locally recognised under the name of chumma oyerl. Noo 10590

yaries in colour from steel-grey to brown; it has heen received from
Notth Arakan, under the name of shamshaze. Tt is longer and.
thinner than  the previous sample and s cultivated by the Chins toa
S.rna)l extent aﬂgi used for purposes «f ornament.  The sceds are
S\r.nply strung together on threads either consecutively or alternately
With glass beads, single rows of these beingy worn as necklaces.
No. 11584 from Kaths, where it is"known as 3[/)\1 and is found wild

0 . . . 1 {
n the Kachm. hxlls'. It is used forsornamentation, and is usually
nearly 3 of an inch long.«

received under the name o

f Rachin-kyeik,
Shan States,

faitly extensivel ‘I“' these States the cylindrical grain seems to‘ be
) y Cuh“’atedf and to be almost a2 rerular article
(S)f trade. o, 12233, from the Myelaf Division, Southern Shin
a;at:z;jz?;lsea(ghiclk grain mpgh swollgp in Q;e min?‘ile. It 1: ’Kno‘\\-‘n
vated. The 1arl ong Raredky or kyerk-prdi ind s r<-;‘111;1r‘y culti-
sowa in Mavpm:]as are grown ns ubm‘}dcr round paddy fieldsand are
They are not edib] June ang veaped in November .m‘? December.
more expensive tﬁi but are'used, fbr ormmvenml purpases and Mf
viss (1 'Viss:g,'s—‘]bﬂyhe eq‘xp)e form§5 price 4 t0 3 anods pet 12
for a like quantitav .Ny,) While the (E(ll.bxe grains fetch 1to 2 annas
Southern Shin Sia't o 12337, yeceivdd from the Fistern Ditision,
appiréntly Cultiva@?{s’ where it ig f(mp(l.*\\'xld‘m gardens, havmg bcen
OT Rareik-ghe in I(§ at S?me fOrrpey U"h:.' It xs Lkuown as h'ak-s(n‘
Taungthu_ It is ﬂsur nese, 7’1”1'110"i11"1‘ m SlmAn, avnd bongywe in
said to be Cukivaltedo'an nbuml%nt.\nld pl(mt‘ in Kengtung. h, 18
practice is 1o sou lhm some districts to a limited extent.  The
cylindrical Coix in e.“ seeds of both the round ( monilifer) 'n‘n.d
SOWings are made a( :}l, ag¢ gardens or on the edge of fislls. The
in November. The l e bcgmmr.lg of the rins and the sceds tipen
tion has been aband%a“‘ also springs up self-sown long after cultiva-
of the Southern Shyy élte? . NO'.IJ(;‘”' from the Karenni PWISH)H‘
it is eultivated and useda :i’clr:fcv“f‘ fotl\-m(tér mi nmlnu of K"fo‘? “}I\frl:
mainly employe& for decA .4 ely t"lmm,m‘\ IHAHP()-\:‘, ) .‘
universally used by " SC»1”§t1011.0f lhc’ ‘nhonlder I‘ug\'whml are So
Karenni are differein fe obin 1r11).0>;. Phe bags in I\c“gmn:,und
while the bags made ; l';)]m those' n the west of the Salween rniver,
all. The seeds a ' the lake districts of Ywang Iiwe are the best of

% Seedsare never dyeq, They are shozt, thin and cvlindical.

( 536 )

No. 11804 &a similar sample from Katka
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(8)—This might be spoken as the coft-shelled series of steno-
carpa, in which the capsular-spathe is straw-¢nloured, very long and
thin, and easily broken between the fingers.  These correspond, in
the stenocarpa serics, to the Ma-yaen grains except that they are
never edible.

Burm@-—2No. 57 from Prome is censtricted towards both ex-
tremities very much as in the Nigi form describ:d below under
No. ro21s, butis much yaler coloured and softer. It is 7 of an inch
lonz, by 1th inch thick. Voo 728509 also trom Prome, is perhaps
the longest spocimen received, being fully an inch long and much
like short pieces of staw.  Noo 72 from Tharawaddy is nearly an
inch long, but in other respects, very like the sample fl'O.m Prome.
No. 11561, also from Tharaw.ddy. is one of {he longest, thinnest and
most cylindrical forms as ve’recetved. .

Shan States —No, 13:35-1 from tie Myelit, Southern Shdn
States, is milky white. hard, short but very uniform in shape and size.

)

(Cy—Transitional forms -/ stenocarpa.

Buria.—No. 1086 is arcmarkable form from Pegu thut has the
fruits so short that they can-hardly be regarled s cylindrical.  They
are only twice as long as broad.anln 't more than & inch in length,
Stilt 1 have little difficulty in persuading mysclf dhat this particular
sample represents a transitien between ‘C.Oix Lacryma-Jobi—
variety stenocarpa, «ud the varety menilifer Leldw, o '

A\'-uga Hills, Vo, ropof Thisinteresicr campls was furnished

by the Deputy Commissioner, Nidza Hills (unler cover of Lis letter

No, 132006, dated z;th November ’_897 . It is one Of. the seriés. of
five cultivated and three wild torms of Coix sent from tht 190111()’.
The wild forms are recornised inthe Niza Hils under the .gencric’
name of s:A72 in conitradisiinction to the cultivied forms §vhxch‘ are
Lnown as Awssi. The sample Voo 70455 is ashoit thick' condition
ranging from ! to Zths of «n inch H merges imc’)‘th'e .ordmnry form
of Lacryma-Jobi. Jiiscdiel siira &racha. Thisis used for or-
namental purposes, especially inmasine esrrings.  Itis not cultivated

but springs up naturally sometimes  n I%]C :1:.:1r;:ins oI: tieids but 4more
frequently inthe jungles. N 10.,.'9"‘(11 Afdn‘:,m’ J[w;';'{"}h‘/l& A 10213
is a seconddorm mere dstingly (van e and sad o bc.kno\\‘n
inthe Ndga Hills as sidre dndins The capsalar-spathe s con-
stricted at both extremities in a semewhat strikigg manner ; it i
from }to [ inch lovg, This kind s chielv used for mak-mg z'mdf-
laces .along with the ordinary form of Lacryma.-_]obl \\‘lnc.h is
called sttra kracu. Conf. Coix Lacryma-Jobi, wur. typica

Aol 102:20), p 208,
C. 1683:1700.
( 537 )
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—1It seems probable that the review of informa-

N Spp. Coix spp. or Job's Tears.
coIX | - o -
! rd 2o 2 T . . .
5“?”“ 3rd zer. monilifer, Watt ; described without ientifi i
o5 e Wait. Dist. Evnr 1o a scientific name in
IFER. v var, G’LOBOS; 7%00:' Ms) 0{1- ;}“‘/7’ g (03 O Lacn o
v S4, . . in erl. Kew., als ) b 5
; in Fuserm, Bot. (Paris, oo W,’L;;_ Kew, also C, Pernra RUM, Balinsa.
Vernacular n t— ; kthi
i berimpo af:les i=~Le kyeik, kyeik-thi, ke-pasng, Kavua; laneii, temnu,
| y > NORTH AraKaw ; gyeit-thondu, ARVAD, kariek-fimy, Stis
} TATES, BUrMA, [ song,  SHAY
Distribution. | Distribution.
i
|
!

- Burma —Maymyo, Prain's 271;
. (1) and possibly als ).
. Kew of this exceeding]

. tened grain much
. Manchuria—a lar

! label itis said to be

. Rio Tanco collected by A. Lohgr.

W, Munro, ditches 1

i . - -
OfCJI:hefuflimshed in the _chtxonary (lc.) was the first direct account
o the attened spheroidal form of Coix that it is intended to
bripeﬂa eh under lhc' }'m.me monilifer. The following exhibits very
o y the more Etnkmg examples prescrved in the Kew IHerbarium,
atthe same time depotes the distmbution of the plant :—INDIA ;
'I.‘uvoy‘ Wallich's No. 8623 (G) and
I'hese aresthe only Indian examples in
y abundant plat?  MALAY 4 : Malacea
i - i amaar ; s «oalaiaccea:
Griffith No. 6448 ; Luzon Philippine Is. | Cuming, 448 (not typical) ;
Tonkin—B. Balansa (No. 16¢3)
. p and bottom), white grain, determined
aDc'.cor;\im}%gl to label to be C. puellarum, ZH.lunse). €HINA :
He.rb .H enry, No. 7567, flattened reddish-white, smooth grain ;
. Hort. Petropoh.mni—-l_arge leaved Coix with globose flat-
like many Indian- examples of monilifer ;
aliod R'crh"ge~ globose grain, stecl grey to blue, hard, smouth,
stfun‘ ke ,b‘a (;egus }Ylgns grain,”, used as rice and _somctimes
. g hixe beads. IZ Sald‘.to be cultivated ; J AP 1N, General
nd*rice. marshes, grain ddl| whi
forn ¢ ok S, sram dul| white, perhaps a
ADIQ;:IC?{O'IX hll-eififyma-l_llobt ;:)r'or,,er and not monjlifer.
; : v1C0—collected DOF. E. Palmer (No i
i Vb o . E . 1337) in
rglar\ro;\:hls;llsthhmk the present plant, but the leaves are long and
qarow, l?air:toanl al;rlculate, but at the same time they are quite
t glan iti ix o '
g ‘S‘, S0 that it is not Coix gigantea~by the
Coix arundinacea, Zan.” a synonem

small round (fattened on (o

for i i
‘ Coix Lacryma-Jobi. kyROPE: Todaro (Flora Stculd

" Exiccata)—ay remarkab

le plant with large globose frui i
‘ : ts and,thick-
ened leaf sheaths. It is named Coix Lacryma, Linn.', var.

; globosa—a name never published.

; examples may be ‘mentioned,

' coloured  grain s}
; sielled  forms

MADEIRA : Banks and Solan
MALAY 4 : Sin

As amplifying the distribution still further, the following additions]

rescrved in the herbari

"INDIA: Aslsam: Griffith’s N(;.mxb;lf:”":l L(;lfqllt'h'e
whtly striated, that may he one J(Tf”t(hc l‘mr\gl:
of Ma-yuen. Nepal: Wallich’'s No. 8623 (G).”
der's specimen collected i{x 1768,
§2pore : a sample collected by Walker which may

British Museumn,

C. 1683-1700.
( 538 )
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Coix spp. or Job's Tears. (Srr G‘.Watf.)
be accepted as intermediite between the typical Lacryma-Jobi
and zsr monilifer. Borneo: an interesting plant collected by
J. Whitehead, which has small milky-blue fruits almost intermediate

belween zars. monilifer and stenocarpa. 41X ERICA: Brazil: .

a5
CoIX
Spp.

¢

: COIX
LACRYMA-
JOBI. rar.
. MONILIFER.

a sample presented by R. J. Shuttleworth that has the fruits very .

much as in monilifer.

The Edinburgh Herbarium contains a very much more represen- |

tative assortment of this form than can be scen in either of the above
mentioned collections, because of its containing a fair'y complete set

of the plants specially brought to_ether in copnection with ¥he in-
vestigations recently conducted by the Rejorter on Fconomic Pro- |
duets to the Government of Indiv~ Inaddition 4o these thereisa .
plant collected by Madden at Dehri Dud (No, 817) that is worth

being mentioned as also oke frem China eolected by Carles.

Description.— The dutered sphervital form may  be said

Description.

to comstitute the connecting Ink  tetween the typical Coix

Lacryma-Jobi and the aricty stenocarpa. In fact the plants

that 1 have pliced in this posi:iuzf mav a.m.0s! be said to pass im- -

erce
ch idlenlical with those of the tvpe (Coix Lacryma-Jobi:, only
as a rule they are shorter and bicader. Themale spikes are very
slender and versatile; 1he ciumgs swalls narrow, painted, scarcely
winged.  Capsulir-spathe sp}xczical, l})roiuicr than long, tlat on b9th
extremities. the mowth larze, waping. and iwtead of a basilar
.nmulus there isa circular depression wlich becomes a perfor.:.ti(')n.
Inco'our they are biuish-white, sieel grev, straw-coloured, pinkish
black. They ure alwass cxcecdingly hard, smooth,
never striated apd theush sometimes clongated until they
r than broad, tlicy are never pyriform, not possezsed of a

brown or
polished,

are longe !
beuk or clongated uypper extremity.
This is a leaunful, pinkish, brown

I -5
DBurmda.—Ne. 11559, ish . .
is known as kyedk-thic Itis

grain, received from Kaha wuere it s ‘ i
bout 'th of un inch in diameter and amos: perfectly sphirical in
! ! ‘ < t T : Aar
shape. Itisfound wild in the Kuchin Hills. The seeds are used
for beads and ornamental puiposes for which their dat exiremitic.
and large well defined central perioration render then: eminently
suited. Vo. 77388 also from Katha is an exactly similar grain to
Vo. 17589, except that the capiulzl-spiihe is pure white instead of
No. £9, €
inkish brown. :
pinkis : ‘ ! aw ‘
coloured, flattened S}:I;cm:d.ll grain. .V 1,(&“ is (lihc. ltfmglzhoi
\ it 1 oved cocklaces. and 1s for tha
North Arakan, where itis emploved for l.CCLu}]LCl. e e
i ; Sidentica: wi ¢ INatha Ryerk-7h,
purpose specially euhivated. It s identica: with the I
No. 16049, the gredt-thandu from Akyab,

C. 1683-1700,
( 539 )

tibly into the shout fruited forms of stenocarpa. The leazres
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Vo, 17584 als) frem Katha, iy a very large straw-

is identical with the white
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%Elg{,"u_ Kathx:t grain. ltisreported to be wild and to be Jargely used in that
NOWILIPYE. locality as necklaces by females. A, ;7 561-4. is a large straw-
coloured grain that agrees with the preceding in most characters
except in the light coloured shell and comparatively larger size. It
comes from Tharawaddy.

Shan States.—No. 12234—This is a somewhat remarkable
form received from Myelat in the Southern Shin States. It is there
known as Raretk-l6ng or round karesk. It is not edible and is a
flatened spheroidal form, cultivated in Thamakan districis as a border
plant around paddyields. It is used for ornamental purposes only :
the mouth of the grain is often Jery large and gaping giving it an
urceolate appeardhce. {Vo. 12255~From the Eastern Division,
Southern Shén States, there has been received an immense grain, [t
is a dark brown, polished flagtened, sﬂheroidal nut, with faint striations
andis fully 3§ an inch in diameter. It is sald to be cultivated for food
in the Kengtung Division of Mong Nai. Thisis the largest example
of Coig Lacryma-Jobi in the entire Indian Museum Collection,
while No. 10889 (below) is the smallest. .

;%:Asll.- Tra'n.aiuona{ Forms.— The following are the transitional foring
FORMNS of monilifer passing ecither into, stengrarpa or into the typical form
. Lacryma-Jobi. * ¢ * .
. (A4) Passing info the var stenocarpa :—

Bubma ;—No. 11'587.~This came from Katha where it is known
1 ag Ayesh-thi. 1t is never cultiyatéd but used as ay ornament by the
. Kachins. Capsular-spathé is-yery hard,?of a steel grey or bluish .
white cplour, .blunt at both extrer;xitieg and ‘about I{ inch elong
wigh Yahof an inch M thickness. Ab. 11803, also from Katha 1:
a somewhat shorter grain, with a thick body &nd the mouth of ’the
tube op'en and large. It is called le-hyerk. No. 11 585, kepaung also,
from Katha has a more elongated tube and merges into stenocarpa.
It is stated to be wild and occasionally used for ornament by the
Kachins. Mo, 12163 is known as gyest koluma in the Akyab District.
dt is a beautiful sample, with smooth regular guairs taplring
towards bgh extremities. It grows wild and is worn as necklaces by
certain women. It is doubiless a form very near stenocarpa.
No. 10889 is avery small grain, about 34 inchin length, much like
the prectding in shape, bluish white in colour, It is 3 polished
hard grain with a distinct annular portion at the base, [t is known
in Arakan as dewnu and is cultivated to a small cxtent and used for o
.nec laces, It is admirably suited for bead-making and would no
doubt find a large sale if available in quantity, .

( 540 )
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(B)—Passing into C. Lacryma-Jobi var. typica :—

Burma:—No. 10887.—From North Arakan is sent as the
only wild variety known in that district where it is called dorumpo. It
is used for purposes of ornamentaticn. This is so close to 1l3e
typical Lacryma-Jobi that its position here is of doubtful merit.
From Katha has also been received a black grain, No. 115.89,4,,
very hard and highly polished, of a spheroid formation but slightly

tapering towards the apex.

Shan States:—No. 16050.—From the Eastern Division, Shén
States, is a pinkish straw-coloured grain. It ferges into the Coix
Lacryma- Jobi in shape, and I should place it ugder that form but
for the fact of its colour. Grey, pink, browa, and black are colours
more associated with monilifes than with Jhe type.

:‘ *

Stapf in Hook. f., Fi. Br. Ind. VII., 100;
F. Romane. du Caillaud, Bull. Soc. dc. limat. (Ser. 11) VIII. (1881) 442-4 ;
(“ AGRESTIS, Stend. Syn. Gram. (1855), 9 ; C. CHINENSIS, .Tod., Ind. Sem.
H.yt Bot, Pan. (1861), §; Balansa, Yourn. de Bot. (Paris 1890}, 77.

Vernacular names.—Bir-gaunli, DARJEELING,  BENG. ; dhan-gurgad,
gamBaLPur, C. P.; S eriraku, GARO HILLS ; kessi sikra, kessi kere-

) nyessi kessi’ll_yahu, kessi hedyatha, k_esﬂ' samaphe, NAGA HiLLS ; Sohriew,
sonrjew mynnar, sohriew reimjap KHASIA and JgINTiA [HILLS, ASSAM;

rweik-win, TAVOY; tauny a-kyeik, kachin-kyeik-pyw, kalinsi, 'KA'THA;

fl;ur;lm ProNME ; sagyeik. ARARAN ! geiksi, gye:k}t gyeik-win, or gyetk-

-'l"amssamu; Rareikkyé, kareikA-pyw, than-kareik, MyELAT Djivie

sioN’; kyeik-ya, kayeik-lon, sakyeik, KARENM D1¥15104, SOUTHERN SHAN

STAT;IS‘ kalliksths, INTHU ; lut{n’,' makauk-lne, SHAN ; bew or to,

TAUNGT’HU,.BURMA ; vg'-jin'or ¢e-yin;y-dasi, CHiNeSE ; bo-bo, ANNAMTE

[ 3

¢ of TONKIN,,
Distributéon.—In the

4th var. ma-yuen,

Yin,

. o * .

Key Herbarium there is a faitly exten-
sive series of sampbes of this plant. The following may be gc.ce.;‘)ted
as denoting the chief peculiarixies of these and the range of distribu-
tion of the plant:—INDIA: Ber‘laal Eastern, Grlfﬁtn No. 6446
(grain white globose : this may be viewed as hardly different from
monilifer); Sikkim, Herb. Ind. or. Hooker f. and T. Thomson,
No®t (Coll. J. D. H.) cultivated and found at an alt. 2-4,000 feer.
(it has the fruits straw-coloured and the lower leaf sheaths ?fmx showing
a tendency t0 harden as in the fruit-spathe ; G. B. Clarke's No. 12383
(D.) collected in Darjeeling dwtrict; Asaa.m ; Khasia Hlll's‘—Herb.
Hooker f. and T. Thomson, No. I, collected in June 1850, §a1d to be
cultivated on the Khasia Hills alt. 4-5,000 feet (it has the grains challfy-
white, globose and ribbed, also the stems and sheaths often bluish

coloured). Burma, Mergui, Griffith, No. 6449: (this sar.nple has
leaves very long and the grain straw-coloured) ; Watt, (a gram'a.lmost
spherical, white and furrowed, possibly a cultivated state of inonilifer);

C. 16£3-1700.
( 54t )
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a.l_s;)1 from Southern Sh4n (ex Herb. Cal. 1895), (a cultivated plant
with large grey-brown furrowed seeds). CIIINA: Hong Kong—
;23plefof grain )'ellt?w furrowed, sent as the y-dz/ of Chinese and
c bo o ,the Annamites : (this may be accepted as the type of
Nanllaud 8 Cochin China Plant). MALAY A4 : Tonkin—B. Balansa,

0. 4874 (named C. chinensis, Tod.) cultivated, a straw-coloured
gr;xgl, deeply furrowed. Philippine Islands —Luzon Central, A. Loher
g L?l) O(a sgaw-co}ourefi grain, but almost smooth and fairly hard).
N;mhz \:Iéstol: 2007, salfl to be used as food by the Igorrotes of
e e huzo}:l (gr?.m very large, flattened, spheroidal, pinkish-
seed’d 1‘s eaths thickened, ig probably only one of the large
seede cu_nvated forms of monilifer rather than ma-yuen. (I place
1(t1 h:rehthh some hesifation). Saigon—Herb. L. Pjerre No. 1938,
M:a '; :'aths t}uckeneq( grain elongated, sbrown, furrowed). Borneo :

- Motley, No. 1117, (chiracteristic seaw-coloured and furrowed
g:m, but smooth and somewhat pointed). AMERICA : De-
Whir::t;;shxi h1sa1 most curious specimen (collected by Mr. Parker),
ey s L e leaf sheatl.ms tHickened imo‘long tubes (a condition
the 1 in ma—yqen) 15 possessed of straw-coloured grains but
eaves show wart-like formations that Jbring to mind some of the

exampl . i i ; i
the pg‘: of C. glgantea, in fact it may be a cultivated state of

. .
In the British Museu i ‘ )
of this m Herbarium, there are not many .examples

is form that mred be mepti i
cdusiderable “interest, v e The following are howgver of

sheet 'slightly different from (£y <

. th
bluish fruited: example with zocf? f
No. 2655 (A.) )
EURQPE.

responding one in Kew) a dark
shelle CHINA : Dp. A Heliry's
a pale straw-coloureq, grain, pointed and polished.
the plsnt raiseq by Todaro (Hoft. Bot. Pan. No. 918),

nfime of (o cl;ril ns:ed_procuxed from China, and to which he gave the
. nsis : i
seem 10 e gty TS (2 name pever apparently published),. would

the varietal name of globosa, may be monilifer,

In the Edinbur i ; i fes
peciment belongiig ge::;rx:;?ie?xll be found splendid series of
. ¥ the Reporter on Economic Products to
kdia s well as’ some earlier sets. Some few
ted Coix yar. Ma-yuen in the Niga Hilis (No.
ned that the straw-coloured form wa
y orblack form was tudhiva thig a

years ago 1 collec
6629) when I lear
and the steel-gre rs\ dcazlllled mung

A h e orange
the Centra] Provinces enpee. (No. 96964) procured by me from

carries this cultivated grain frther into
th
C. 1683-1700. o e

( 542 )
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» although the sheet in Kew, which bears -

merged paddy lands—in fact it may be said to be raised on land
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interior of India than could be learned from the study of the Kew
and British Museum Herbaria. . o

Descriptéon.—Popularly the series of plants referred to in this
position might be described as the cultivated ed}ble Job's tears,
There are many well-marked forms or sub-varieties, thg fruits of
all of which are characterised by having a thin, loose, easily broken
shell. They are often longitudinally striated and in many examples
are constricted at the base into what has been Spoken'of as an
annulus. There is a wide range in size and shape of the fruit-spathe,
from almost spherical to pyriform. Some are so strong as to be
hardly breakable between the ﬁngerg, o_thers are almost quite sojt.
The striation is perhaps the most §ugn:ﬁcant featgr‘e o.f ‘the series
though in sperical states the striation bezomes indistinct. 'All
are regularly cultivated, the hardness of the shell very possibly

N ’ .
denoting recent or partial ciftivation. .

The forms assigned to this position may be taid to be referable
to two distinct sections according to shape, colour and texture of
v « .
spmgec-lsx'}o\f}l tA).-—Spherical, fruit-spathe never bluish-white, an
annul:r fing at the base usually present and longitudinal striation
partially developed.
Sub-section.—Fruits, straw-coloured.
Bengal : Mr. A, C. Harlless sent No. 74968 from Da_rje_e}ing_
It is known as bir gaunli. Is evidently.a very profusgly growing plant
with leivés one to two feet in length and a veiy soft loose shell not
o -ai]!fs?;? de.\;o. 8816 (botanical specimen) and 8821 (seea's).—-'rhis'
is the mriraku of the Gévo Hills. It is very hard and polished,
is of a rich straw colour, and faintly fur{owed, but ha_s no tr:;'ce of
, annular basal portion. It is sown in March-April, and ripens
o November and December. Itis roasted by being placed over the fice
”;xd tohen busked. It is both eaten as a grainand used to produce the
z(1;5;0 fermented drink. No. 1060t (and bot. sample No. 10210).—

**Thisis the Aessisikra of the Néga Hills. One of the commonest culti-

ik jeeling sample having, however

dorms and very like the Darjeeling : 2, ,
‘;ate(:tudina\ furrows more distinct. Itis believed that the Trans-
lg'r]l;ghu Nigas as also Sema Nigas live very nearly entirely on this and
r:e or twoother closely allied forms of Coix. There is no rainy
o It is sown in May and reaped in November and

eason crop. "
= P The crop is raised on jim* lands never on sub-

December.

adic hill cultivation implying the burning of a patch of forest, and
ft&r cropping fer 2 or 3 years, Coaf. faungya, p. 232

C. 1683;1700.

® Yim is now
its abandonment a
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Coix spp. or Job’s Tears.

t00 high and too dry for rice. It is, moreover, believed to exhaust the
soil much less than rice. The rotation is usually Job's tears first
year after cleaning, followed by rice next year and a fallow of five years
thereafier. A plot of land, say, 18 20 feet, would yield from 10 to
30 seers according to the value of the soil. This particnlar form of
Coix is rarely made into attg (or flour) but is eaten whole like rice
and is always sown mixed with Zesssteyahu (No. 103213). The dsu
beer made from these separately or mixed is
it turns sour after 10 or 12 days.
Burma.—No. 11732,—~From Amher
spherical form of & straw-colour,
not as a staple of food and resempl
ever paddy (rice) will geow,
Sub-:eciz'on,-—Fruit( chalky-white. | »
Burma.—No. 1,

st has been received:‘ small
It is said to be used as a 8ide-dish,
es glutinous rice, It grows where-

Coix is said to
ame time. ltisga

afe reported to be two kinds, a whiteand a black.

per basket and the husked and
' -8 per basket. It is known as gwelk-win,
Thc? white sample alluded to is often very hard, faintly striated longi-
tudinally and is sometimes prelonged into a fairly well-formed beak as
in C: aquatica. ", r1581—from Tenasserim is 4 very similar
-though considerably smaller, {6rm and more spherical in shape. 1t i:;
said “to be- called geibst. Noi 13790 is an exactly sifpilar white
striated grain, from Katha kndwn as kachin-kyeikpy, - *

Assam — NN, §200—From the Khasia H
white stiiated grain, called sohrio ™y na
‘mearlyidentical with the K4k, grain.

and May and harvested in December.  Octagtonaly, it is alternated

with potatoes. The grain is husked, then ground j i
as food by the Klasias, It o]l g, o e

$ at Rz per mayng A seco

: . n
consxgnrqent (No.'11674) Was received along with botanijc :
The grains of this consignment (said to be identical with
supply) are much Jess

u striated ‘possibly  becauge no
No. 82ar ~also from the Khasia Hills i

sohriewy refwja, cannot be
Section (B) —~Pyri
strongly striated. |
Stub-section ~Straw-colour

« Bengal._\iy. G. B. Clar

pounded grain at Ry

ills hds come a spherical
nar or sokricw. Tt% very
It is said 10 be Sown in April

the £ormer
t 80 ripe,

ed or parti-coloure,
ke collected this

plant in August 1870
feeti but he furnighes
der cultivation or on

in the Darjeeling District a¢
no inforn;ation as to w

Q. 1683-1700,

an altitude of 4,000
hether it was found yp
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Ccoix
Spp.

abandoned jum land. The fruitis small, pyriform, straw-coloured

and.;a‘h;;tpg}fj\t;:d;ozl2.——This is the teyaku-Coix (or kessi) of thf:

Niéga s;ﬁlls: It i.s doubtfully distinct from JVo.. 10210, ex:l:{eptcto};ztu 1rt

is more pyriform and with the base of the fruit of a dar er ¢ ne(i

The two are often grown mixed. A third form (No. 10211) is ';he

hesst kedyatha. This I am unable to separate from No. 10212, y
_ are not ground into at/a but are eaten like.

Central Provinces.—No. 9696, the dkdn gurgad, is a pyn;
form straw-coloured form grown at Sambalpz;r ;lo an texterIx: ?s
i the best local variety.
s 1co acres and recognised as e ; It i
Ezzgags an article of food by the aboriginal tnbeyf.1 The \{’ntxtr ::
i sind of méal or flour. ate
the grain reduced to a kin :
s}}:enegdiix:fi andg the cakes cooked on the fira in the usual way.
tCtz::lagiona.lly itis mixed with the flour of some cereals such a.s wt:;:t,
. or millets. At times a sort of gruel is prepared from the grain, e
unhusked seed is sold at 2 to 3 annas a seer. o .
Burma.—No. 10886, from Prome, is a very similar grain Ion y
little more distinctly striated than the Sambalpur f’(‘)rm. (; is
i be known as durum snd is stated to be the only kind used as
said “') North Arakan. It is the common edible form of Burma,
food In from Katha, is o small pyriform grai, ‘straw-coloured
e ,ljiix.or‘k:brown below. It ic called kalinsi and_ls u_s.ed for f?f)d
a'bo've, :o ric.e It is growri along with faungya-paduy (::e., on jim
sm{;laf No -,;)891 from Arakan, is & simpilar, t,ougn more elqng?ted,
'. ’ g e * .
)it:ti,rz'.and with a very'distinct gnnylus, i1 is of a dull binish grey colour.
8 :

® It is there known as Sagyerke

Shc:n States,~~No. 12232, from the Mye'at Division of Ith'e

‘ 4n States, a gmall white grain ha§ been 'recewed. Ttis

Southern S fairly distinct annulus and is prommeptly striated.

py;'{fol'm» I:jaskazr:?k )/xp)‘u (or white kareik), Kz'zmk,. also pro-

y lrslc:gnkila'/‘is the generic name for Coix. Itisa winter crop,
nou ’

Sltivated and used by nearly half the population of the Myelat
‘cultivate

Divi;iob‘.s 1isn —Bluish-black colour, strongly striated and  with a
ub-Sec Cann
pronounced annular proceisi;e Resst. kerenyessi and No, 10214, .the
Assam.2-No. 102:3r0 {orms have come from, Ihe‘ Néga Hills.
Resst samaphe: these wlar e, dark-bluish grains, pyr'lfOI'm, deeply
They are both ‘of th:f;l disgn,cl anoulus. The formeris a I§rger and
giriated, and with ?ai: );han the latter. They are both said to be
paler colouf"d %“ the preparation of atta .(ﬂour) 'and lh_e. mdax;u-
specially fs‘:il:td peer. The hessi heremyessi is specially prized for
facture 0 ’

C. 1683“!700;
( 545 )
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its beer, which will keep about 3 months in the cold weather and is

also said to be stronger than the béer from any other kind.
Burma.—Nos. 108

93 and 72802 are very much like the .preced-
ing. They come from Prome. No, 11560, a smaller grain from
Tharawaddy : it is a smg]| bluish form stiongly striated.  NVo. 1 539: 58,
from Tavoy District, Tenasserim, isa very \ark-blue form an ha.
ame of gyerk-ytm. The basal annulusin this
Nos. 10882 and 70883 from Akyab-. They .
Tains than most of the \others in this sub-
i8 an extraordinary form keceived also from

bent grain with a very stroilg annulus and of
a dark bluish brown colour, « 7, 11806, from Katha., Is a lar‘ge
coarsely formed grain‘with a strong annulus and alsq) of a dark bluish
brown colour, Jt appe

RIS t0 be knowneas aungya-kykik. No. 11583,

anexceedingly black strigteqd grain, haw¢ome from TenMsserim, wherz
itis called gesk-ss,

case is scarcely distinct,
are lighter coloured g
section. No, 108824

Akyab. Itisa l:mgish

. ~
as_received along with the straw-colourd form
already described,

Itis a dark brown-black grain, scarcely strig\ed,
very hard and polished, and looks as if only partially cultivated, It
is the hardest shelle

. Lt »t - M - . o,

"Shdn. States, ;. 723239 has been received frond the Eastern
Division, Southern Shin States. It s known.under the following
in Burmese, makauk-lzp. in Shénand se »

ltivated as afood grain in Mongsa, Mong
»and is stateq to be commo

N everywhere through-
tis a small form dark Lrown or black in colour
and with a pronounced annulus. Nos. 12230 & ;22 27, blue forms of
the edible Coix, are the kareik-kyi or than-karesh obtained from the
Myelat Division of the Southern Shan States. They are very similgr,
10 the Akyab grain described apove. These are sown with 7, ungya®
(dry) paddy in May and June, and are reaped in November gnd De-

cember. They are OCcasionally grown with Indian corn, and are
€aten either boiled with rice or separately. They are uged by all the
tribes inhabiting Myelat, A5, 7r23r is a'sli i

the Kdges of the striation of 5 lighter blue coloyr ¢
No, 12239, also a blue striated

of bo in Taungthu, It ig cu

out .the division, [

han the furrows,
grain, came from the

Eastern
® Taungya —a patch of forest Ian,

a hill, ang ya, dry

liable to foods, C

L. 16831700,
( 546 )

-

The grain is very hard and polished. M. 71732-1,
from Ambherst, .

eed of cultivation,
. - dia generally, except as a w .
to the inhabitants l.;irli“'r‘laalgtrbes, kowever».suc_b as t‘}Ose of lhteagi‘::rlle
To many of the ?kkirfl Asssfa and Burma, it is an 1.m.porta\.nbl one
eral Provinces, S[Lut orown as a regular field crop, 1? mv;mflulivy de.
of food. The p! . ?orms of*the variety Ma-yuen areaI {ns are ol
or other %f the It?x‘:\e); of scarcity the wil fon'ni‘sh of th?seils) ‘;‘ o be
tailed. Butin “articles of food., € grain .
over India) res'ﬁrted ;othaes :nly objections to it being the smallr;i?zl;);
sweet and who-efgénl;udness of the shell. JIn the forms Sxiethodh
the supp}jyfa:cflood the shellis soft and amenable tayordinary mett ‘
cultivated to . .
o ’ a : be included
of milling. ly pnware that Coix bad to :
apparently vnw: : " had read
Roxburgh -vl:?s cgfem of India, though Coubtless !;e 3’: of the
among "hf edible ticn (1750) of its cultiv?.tlo.n in t}le lslantbe Agri.
Rumphlus dels_cnfeirds accoynt 6f it in Coghm-Chma. -n(V.III »
Ma)aysa andl g:ciety of Ifdie’s Transactions for 1841 )
Horticultura
1o hardy
348) me esented the sample, said ¢ t?e plant v?las ;):‘(;:;Z Food
Riley, o e wpon almost a0y Jind of foll yleline & £ood
nae anf roduce and in taste resem-b ]mgow}’:at.ker in his Him4.
amount 0 1pntas Coix lacryma, Sir J - Hoo Ia’rs regarding its
fied (0 P als (1848), gives some interesting p artlcu“ us, “branches
by o n the Khasia Hills, Each plnt” he o o plant® grom
cultivation times from the base am‘i mn;l 7 ¢ above 30 0 40
two or three d of soil ; the produce is sma » o 6o published
in each square yar his « Blurma and its People,” «(18 to) dr:\te in the
fold." ':f?)sio?nf::mation and this has been br‘:juﬁ:\tt :l‘pcooix affords a
mud;:isﬁon by Theobald (1883). We there rea
new

. . . 3
alllp V) ‘E lllvatlon 0{ a Wlld pla“t, the Seed ()1
]e f t resu“s Of cu

i i form
ich is soft in the cultivated
i s, but which is so
which is ﬁf a StIO:v{e‘:: rdrll: ?s much cultivated by th’t,: Red Kar;ns and
erne . : ¢
an:; gl: often seen for sale parched in the bazaar
m

( 547 )
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. . )
ntion 18 made Of the glakﬂ be”lg sent frOm Amhelst 'w"
10
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COIX
. 'ng, and was placed | [ CRYMA-
tes. It 18 Ca“ed bobpf{l”g, S JOBI vae.
Division, Southern Shén St::.f as wild. Thisis apparently a mxftake. MAYURN.
in a consignment spoken ni Division, of the Southern Sh'fin? States, Review o
No. 15000 frore th‘e lt(arc;:z is profusely flowering and fr“'““g‘lfnii Collections.
ki ant. . ts. .
is a very smklrgbrf(’)a d leaves and large bl‘ue smat;d ;:25: impot.
has very shorm] names of which the following are t ¢ baleibothi in
known by seve kyrikalon, sakyerk, luthi, in Burmese ; Country, and
tant :—k)‘etk'}’a; lwe in Shdn; kabuse in the Red Karen Co un’ "
e hmavgfxli‘te-lz{varen Country. Itis said to be sown in Je
beu in the .
i ber.
reaped in Octo ‘ ‘.
This curious grain might almost be said to be unknown CERAIN.
Food.—-This
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®
cs‘;m~<! Coix spp. or Job's Tears,
p. | e
FOOD, ‘ In the review above, of the collections recenﬂly fumish_ed :1 t::;
vi%fl%.‘ Reporter on Economic Products from Very mearly every “::P ae.
i locality of India, I have quoted, under the sp.ecxal forms, the p
T t?cc::l oly;servations of the loca) authorities. This course was deemefl
( preferable to a compilation of data into a common. paragraph on culti-
vation, of facts and opinions that would seem in many cases ouly
applicable to the individual forms f’f the pla.nt. It gm ¥ t.herefore be
accepted as undesirabie to republ.xsh that 1‘nforma'uon v order to
support the statement that there exists in India a fairly extensive and
certainly a widelydispersed cultivation of the plant. There are great
diversities in size, shape and colour of the grain, as also in the quality
and the purpose to which put, These diversities, confirmed by the
. existence of many vernacular Dames, establish belief in ap ancient
Dt?l?tgl‘r:ﬁl knowledge as possssseq by the' aborigi
ndia

Story of its
1otroduetion,
to Ching,

nal tribes of India, I has
already been affirmed that very possiblf1h

grew this grain on the slopes of the H‘imé
to their becoming localised and assuming
If that view be correct, its s

laya, very possibly anterior
cultivation as a craft,

ystematic preduction has entire
peared from the Himélaya except in Sikkim : on the plaing and lower
hills of India it is now met with in the CGentral Provinces and the ad-
joining mountainous tracts cf Bengzl only. But from Darjeeling and
through Bhutdn 6 the i ) astern, Assam, the
Rhasia and G4ro Hills and the Ndga Hills, etc., 1o Burma and the
Shéh States, Coix Adight -be described as not only a fyisly pleniful
crop but an exceéding'ly importantarticle of diet. - The Perusal of the
foregoing observations‘c}n't{ t may

baving brought out "the "

ay be accepted as
| cergin forms of the grai
being either parched (as wi
Othier forms are so very different that the grhin

ground to flour (attz),and thereafter baked intq
probable that the properties that ne

of treatment and Preparation, in

ly disap-

-

may be milled and
bread. It geems
different methods
chemica)'!y afd

n the kard and
or the glutinous and the starchy riceg,

Romanet du Caillayg (Bull, Soc. Acciimay Ser. 17

Vill, pp. 942-4) tells us that ip the 1st LCentury A,
General Ma-yuen® conquered Tonkin and becy

Annamite grain®* do-bo (the y-dzi of the Chinese) that he carried
,3%ay several cart-loads of geed and thus introdyceq its cultivation
into China, Bretsohnelder ¢ Pt 111, 1895, p. 38%)

cessitate so very
volve a diversity

€ pastoral Arvan invaded

* *many rices) ?b r are said to give it a fruity flavour and delicate |
tion O ee .
prepara

i i be the
ising ‘feature may be said to

- t a surprising yo! .
callgd ot I}igt the dsupmade. from one grain is of a much Superior
circumstanse tf c;m aﬁoth«;r., and turther that the dzu of one grain m:.y
favory to that rths while that from another goes bfxd ina fe.w wee hs.
be kept for mor‘)‘ , ;xperienced much pleasure whl.le travelling met &
I have p‘el-s(?nadr,;nk ,’ng'fresh dzu. It is something in ﬂavo.ur §etw fe:
Ndga Hills mn ilk and cider, and on a hot day at the terfmgg;;m(;)ike

=10 4 -

that of butter ost acceptable, Some of the f-orms 0 s
long march is m rich perfume and such grains when used in
ave a

. , o f Tonkin to
aroma. —A Missionary, writing o
erties.
Medictnal prope

i id that Job's tears made a refreshing
M. Romanet du Ca\;(lat;d,u:iﬁr:i{md gxce‘.lent diuretic. Tke gr;e]
drink, was 2 gocz(; b,g\(:“dpseed he observed as also Z:‘la::h(:e tﬁ)«;ryme-;;
prepared from ‘_‘;eﬁ' empioyed in the summer to co;; e body. By
Fob was ?xtensx s gpbken of as the * grass of life ! v
* the Tonkin Peop.ea;ise the miasma of the air :'md to pt:ndy swtas
is belizvqu ;0“22“:;& with a small quantity of Coix flour znd set by
when botléc

C. 1683-1700.
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' FOOD.
. its. 1 have also observed,” he USE AS A
: erings 10 the fruits. . . GRAIN.
other v:".h ir)zy (Ci(r):wgisTS' shops a variety (or species) ‘wnl? :tma:;
adds, “in tl ted fruits.” This oblong pointed _fruxt mlgd e
oblong: }*Otm: and, if so, it would be most mt.erestl_ng to fin ‘thae
C. gxg?‘b;;a Many writers have given their Opjlllf).ns 0;:_ .
Coix grait, of China. It is often spoken of as the Ee-jin or cen
CODF gra‘::te(’ to be one of the most remarkable of foods. D';’ mo'od
andllsl:;[s it is larger and coarser than pearl barley but equally g
wrote
i ruel. ’ . In Japan,
for making g)) book os the Useful Planis of Japan (issued by.l}“)‘:
a ¢ Hote o agt
;nisrn:l Society of the coun".Y) it xs_ called. the /orr;zoi’ dry
2%““ ;l T It is an annus! cersal grass C“"‘Ya‘;fih m com pounded
alomagt. ight of 4-: feet. € grain
alks grow to a heig 5 R n
!and. The Stand i]eaned is consumed as .aeal .and mocfﬁ:. aﬁd
nf“ a.mort?rthe arched and ground grain is Us?d mstegd 0b ea d
Infuston (O F:\ Chinese variety of larger grains, gre,"XISh rsv,v:n lA
s culled 'o}se':{xinner shells is more essily crushed and ¢ ea%ne 'se in
colour, Wlll‘ flour is specially commended by Roma"etl(:“l i«
gruel (1){ “'(;‘he Chinese use the grain in soup, as pearl barley
hospitalss
: . ~ e. 1 1 .
employed in Europ beer.—~The references to the Japanese habit BP%VE%%&%S
Manufacture of' f' the grain and to thetpreparation of gruel | prom COIX.
inki ction o o s
of drinking Bitdne;:essm.ﬂ{- suggests the more extgndedyuse zrflth.e Cont.
and tea from 10f a kind of malted heer whict, n ‘the Ndga hills is
manufacture

9. 220, 951,

MEDICINE,
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MEDICINE. T
to .
enj§°°; before being used. In India Coix can hardly be said to
tellsyu:y l:'epuw.tlon for medicinal virtues. The Rev. Dr. Campbell
the men, : atl among .the Santals the root is given in strangury and in
I, ths rual complaint known g5 silka, Dymock, (Veg. Mat. Med.)
na);ne ofe k:eed.s b“ff" sold in the drug shops of Bombay under the
. form only i::?l;e éj;ne?drih‘e Iillmrmacogra'phia Indica says that the wild
and diuretic, Cinally and that it is considered strengthering
CHEMISTRY, Chemical proper
ties.— ; . , .
- vated has been sxgjected‘ to 'I;:: grain of Coix both wild and culti-

| sample reported on .ip, Zhe Food Grains whic

botanical position of th
having been previously
Food Grains of Indig
remarks: “In the sam

cal figures it was found that the edi
wa e edible seed after the re
. m
shining grey husk did not Weigh more than :w::roefvzhe

4 parfs by weight of the whol® grgi
g grain operated ”
Bulletin (for 1888, p. 59) is publishedp Pr&e or Churap 'S, Kew

: xamination, not
ascertained. 1In Professor A, H. Church's

(Published w8862 £ 60) occurs the following

‘ of th i .
From four parts by weight of the sample,” he :a;:lt‘l:/:}::iegraln.
’ ’ parts

the quantity v

y the comparison drawn, yisyt:l(::::
h was probétgly a wild

e his third ‘analysis in

3)the ‘grain eéxamined

by C. lachryma™ (presumabl

grain). Stubsequently Professar Ghirch

a
.‘lhe"Supp‘Iemenf to the Food Grains ( 1‘901,3;
having been the cultivated Claix of the Khasi

sets {qrth °the pragtical results of th& fir

‘examihations ' St and third of these

-

—_—1
Nutrient ;
Ratio, N\‘,':{L‘;'f‘
widCoix . T B
Cultivated Khasia Hills . ‘ : * | 1:38 89
¢ * * . g4 ] g0

C. 1683-1700.
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[ . . .
ple of this grain*which gave the above an:|yij.®

a hills. The following o

Ledger, 1904, No. 13.

127

Coix spp. ot Job’s Tears. (Str G. Watt.)

of the indian Museum Report and by Qrs. Paton and Dunlop in 7%
Agricultural Ledger No. 6'0f 1904, page 50.

Haarlero Indian .
Museum, | Museum, | Paton and
190t 1901-02 _ |Dunlop, 190,
1901 (cultivated | (cuitivated | (wild plant .
(cultivated | * orain), grain).
grain).

Professor Church.

1886
(wild plant).

. . 1332 | 148 1391 800 1074
xgt:r:ﬁnoids . 1%’ [ 166 * 2172t | o 22:46 18.81
Starch . . 583 6ot 5529 6182 sgtss
Oil . . . 532 58 |0 130 4492 -28
Fibre . . 5 a9 148 70 12
Ash . . 2'1 18 179 2'10 74

J i |

el

L 4
\N ¥
A

i

* 266 nitrogen, + 3'47 nitrogen.

In The Agriculiural Ledger No. ) P 159, |
gives the ;esﬁts of the examination of Coix which differ in the small

amount of albuminoids that he found (9°44) due undoub.zedly to the
shell being included. Dr. Leather expresses the total nitrogen found
at 1°58 and the albuminoid nitrogen as v'51. . . .
Paton and Dunlop were specially investigating certain famine
foods. The form of Coix they examined was’ t.herquore’a wild grain
and may have been Coix Lacryma-Jobi, bug possibly it was Lox?(
gigantea. They remark :— Our anclyses as well as those of,
Dr. Church show that this is & food specially rich in proteids and fats.
When Separated from its vefy hard husk it shogld. form a food of great
value, especially as its energy-value is the highest of all the<foods.
studied.” e o .
Industrial and Domestic uses.—From a remote antiquity bgth
in Europe and in India, the grains or seeds, especially of the. v?uld
plaut, have been used as the beads of rosaries. By the_ aboriginal
tribes of India and Burma they are largely employed in personal
adornment. Necklaces, ear-rings, head-dresses, etc., are of‘ten largely
composed of them, and dresses, bags, baskets, etc., gxtgnswe&y orna.-
mented with them. For these purposesa semi-c_:ultwanon has been
pursued, possibly for centuries, tha? has resulted in, the dew?lo‘pmgnt
of special grains, in cylindrical or spheroidal forms. yan(.l in& rich
variety of colours, 1In Nep4l, Oudh and among the hil! tribes of the
central tableland of India generally, they are employed exth.et by
themselves or in conjunction with cowrie-shells, in the decoration of
baskets, agricultuta) implements and cattle. By the Karens of Burma

7%f 1903, p. 159, Dr. Leather

the cylindrical grains cover certain portions of dress ‘and are

C. 1683- 1'700.
(551 )
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Coix spp. or Job’s Tears.

s ha A

elaborated in designs that simulate (or perhaps may have suggested)
some of the patterns seen in embroidery, With the Angami Nidgas,
ear-rings are constructed that consist of arosette of the elongated seed
surrounding the metallic green wing-cases of beetle.

The possibility of a profitable expansion of the industrial uses of
these seeds, to a large extent suggested the inquiry, the history of
results of which, have already been

! 1 C. aquatig@) of an exceptionally
large seed discovered by me in Poona and there made into ane of
these curtains, -It seems

probable that C. gigantea ang
C. aquatica together with some of the larger forms of monilifer
are most likely to be utilize

d insthat®manner, piy in discussing
possible future industria] developments itxis essentia] that the separac
tion indicated into the form

s of Coix Lacryma-Jobi that are
cultivated and those that are

wild, shoald be clearly kept in ming,
Cultivation destroys Very rapi shell, upon which

dly the hard pearly
t0 a very large extent the industrial demangd depends, It also
changes the colour of the grain and produces dull chalky whites and
straw colours, utterly devoid o

f the rich glossiness of the wild graing,
- By the selection and partial cultivatior

sports (such ‘as those name:
dangers are ever present,
Burmese experts and the cu

This tact is. fully appreciated by the
«doned for a time or fresh st

ltivation, partial tho sgh it ke, is abdn-
8ck secured from thé fungles, when dege.-
€'series oh my table there are exceptional]

-Coloured shells,

is also demon.

may be dyed any desired
used in dregg trimmings,
taining certain sizes and g
Overcome, were 3 prafitable
than at present exists,

C. 16831709, -

Ledger, 190 4, No. 13.

Coix spp. or Job's Tears.
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Further analyses by Mr. D. Hooper.
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A

Aatlaria, see Polygonum glabrum, 69.

Abbey-Yates, see Yates, Reginald Abbey-.

Abel, Mr., 196.

—— Sir Frederick, 113,

Acacia Catechu, frequented by the Flower
Bee, Apis florea, 79.

e Farnesiana, frequented by the
Flower Bee, Apis florea, 79.
~—— leucophleea, frequented by ihe

Flower Bee, Apis florea, 78. [~ |
pennata, frequented by the Flower |
Bee, Apis florea, 79. '?
i

—_—— e

-

Adro, sce Amarantus mangostanus, 64.

Adnku theni, see Apis indica, 76. .

ZErua javanica, as a pot herb and famine

food, 63, 7

s lanata, as a pot
food, 63.

Agallochum Xylo, 2.

Agalocks, sce Aquilacia Agallocha, 7.~

Agalugen, see Aquilaria Agallocha, 1, .

Agar, see Aquilaria Agallocha, 1-3.

Agara hindiagare, See  Aqularia Agal-
|\)Cha, I, ’ . .

Agar-attar, 7. o

Agar-3atis, 7. .

Agar-kumlahs os collectors of Aquilaria
Agallocha wood, 4.

Agare-hindi, see Aquilaria Agallocha, 1.

Agaru, see Aquilaria Agallocha, 1. ”

Age, sce Apis dorsata, 75, 91.

Aggalickandana, see Aquilaria Agallocha, 2.

Aggai, see Aquilaria Agallocha, 2.

Aghu, s¢e .Ghenopodium album, 67.

Aghya, sce Apis dorsata 75, gI.

Agnisikha, see Carthamus tinctorius, 149.

Agre-hindi, see Aquilaria Agallocha, 1.

Agria Hill, one of the largest iron-ore

deposits in India, 20. !

—« Ridge, Central Provinces, iroti-ore, |
analyses, 21.

Agui, sec Aquilaria Apallocha, 2.

Aquila wood, 2.

Aquilaria malaccensis, 5, 6.

Agya, sez Apis dcrsata, 75, 93.

Ahlada, see icus bengalensts, 23.

Ain, see Ficus Cunia, 27, °

Afipt or sweet cassava, see Manihot utilis
sima, 123,

Afra, see Apis indica, 70.

Aitchison, Dr. J. E. T, 64, 70, 71, 90.

herb and famine

-

!
1
|

Akoi goraji, see Digera arvensis, 68,

A-kyau, sce Aquilaria Agallocha, 2, 4, 6.

Ala, see Ficus bengalensis, 25,

Alada, see Ficus bengalensis, 25.

Alava, see Ficus bengalensis, 25,

Alawa, see Ficus glomerata, 28,

Aleock, Major A, 74, 77.

Ali, see Ficus religiosa, 30.

Aloe wood tree, see Aquilaria Agal-
locha, 1.

Alternanthera sessil's, as a pot herb of the
second value, 62, 63, 72.

Alting, A. W, 116.

Altingia 2xcelsa, distribution of, 116.

storax of, 115, 122,

Alw-bazhehali, see Basella alba, 65.

Alu-gich, see Manihot utilissima, 126.

| Al-v8ili-Kilangu, sze Manihot utilissima,

126.
Alven, Dr,, 205.
Amarantacez, pot herbs of the, 61.
Amaranth, Prickly, see  Amarantus
spinosus, 64.
Amarantus (all spfecies but spinosus) as pot
herbs of value, 62,
-—— gangeticus, as a pot herb, 63,
NANED ‘
mangostanus,
6.4,
—————<i—— paniculatus, as a pot herb, 64. -
~—-——— pclygamus, as a pot herb, 64.
£ chemical composi-
tion of, 72,

as a pot herb,

e

~———— s=pinosus, as a famine foed, 64,
. 72.
———-—— vyiridis, as a pot herb, 63, 72.

Anchie Manchu, analysis of the grain, see
Eleusine 2gyptiaca, 47.

se¢  Eleusine egyptiaca,

39, 42, 47, 43, 49, 51, 58. :

Andropogon Sorghum, grown with Cartha-
mus, 156,

grain eaten mixed
. with Ficus fruits, 30.

Angami Nigas, sée Coix Lacryma-]Jobi,

var. stenocarpa; 210, 228.
Anjan, sce Terminalia Arjuna, 75.
Annatto as a pigment, see Bixa Orellana,

179.
~————=~ Dye, sce Bixa Orellana, 177.
prices, see Bixa Orellana,
179, 180.
ww——m in Butter and Cheesd, sce Bixa
Orellana, 179. .
~———= in Cocoa, ses Bixa Orellana, 179.
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Anogeissus 1atifolia, 165.
Ansong, ses Amaran
pidze, numerous in
Apis dorsata, 73, t0g.
— florea, 78-109.
= indica, 76-10q.

— ligustica, 103,

—~— mellifica, 76, 78, 103.
Aquilaria Agallecha, aceount of, 1.
————— malaccensis, §, 6, q.

Arak, see Amarantus gangeticus, 63,
Arali, see Ficus religiosa, 30,

Arbre 4 suif, see Sapium sebif,
Archbold, Dy, Geo.." ook

INDRX,

tus mangostanys
Baluchilgun, 90. G4

» 132, 139, 140, 141,

Argor, see Coix Lacryma- obi, 207,

Arle, see Ficus religiosa,
Arrowroat, Brazilian, se

sima, 135.

ey e g8 WL

Arsenic, see sulphide of, i
o.

0,
; Manihot wjlis

aranW, 135, 142, *
n m¥king paper,

=== yellow, employed ® dye; 3
bark of Aquifaria A)éallocha, );::mg the
Arthrocnemum indicum, 67,
¢ Aru, see Chenopodium album, 67.

Ashathwa,see Ficus religiosa 30.

o Ast loban, 0ot Western Frankincense, see
Rasimilius, 117,
Astmabayda, sze Mrua lanata, 63.
Asud, see Ficus religiosa, 30,

Asvakarna, see Shorea ro
Asvattha, see Ficy

robusta, 33,
s religiosa, 30,

Aswalta, sve Ficus religiosa, z0.
. Aswat, see Ficus religiosa, 3C.

Aswaththamu, see Ficd
Atalari, se¢ Polyg
Atkinson, Mr. E. ¥
Atriplex crassifolia, as

- heterant

=~ nummularia,

72.

p—— . pamparum‘ com

72.

=———— semibaccata, com

72,

e sp' , as

value, 62, 63.

s religiosa, 3o,
anum varbutum, 6
. T') 27, 174-

a famine fooé,’G .
hera,
€On position of, 63,
position of, 63;
position of, .65,

a pot herb of the second

Atti, see Ficus glomerata, 28.

- ——

Mara, sze Bicus

glomerata, 28,

Aud, see Agailaria Agallocha, 1,

Audeshinds, sep Aquilaria A
Avasa Aswartham, see Fiey

gallochg, 1,

v s religio
Aven{l sativa, analysis of grain,i;sa, 3
Asmei, see Frua lanats, 63,

Baagat, see, Ficus

adagas, aborig;
expert honey
Apis sp., g6,

B.

bengalensis, 25,
nal tribe of Nilgiri Hills,
and wax coliectors, see

v

as a famipe food, €6.

Badg‘m‘;".o almondccolour. pmg““" i

wer, sep Carthamus, 105. .

Baden-Powell, see Powell, B. HS Baden:

Bagshaw, Mr. Cecil, 93.

Bai, 3e¢ Ficus bengalensis, as.

Baigas, tribe of the Central Provinces whe
collect bees™wax and honey, ses APi
Spp., 80. ‘

Baigni, purple, produced with Safflowes
s¢¢ Carthamus, 163,

Bakcr,_Mr. J. S,

Balanja, ses Calligonum polygonoides, 66-

Balansa, Mr. B, 210, 211, aiy, 218

Balfour, Professor J. B, 205. :

Ba“: Mrv o
Balland, A 105,

Bal  Perél
Ba S;’:;g‘ of Pem, see My‘voxy\on Pereire,
, BOmbera, 140 A is
Baﬂ)ﬁ:\&. \vil;i t‘:ibe 3"&:}3&
ey an is sy
Bagks, i ]os;;?,’ ;;; .Al:!:s 8
Ba'ﬂma_, se¢ Melipona sf' ¥
Ban-poi, se¢ Basella alygp+ 79"
~w=pui, see Basella al$, 03-
——purai, see Basella & 65.
Bans pata, see Rumex mya, 65,
Bar, see Ficus bengalensjritimus, 70
——se¢ Terminalia belcric, 25
Basagadam, see Indigo(er.a. 75 49
Barghg o ,Isee Indigofera grandy osa,

ndi . 49
Barc]ay, e ;5;)&31-:_1 glandulosa, 49.

Bargat, ses Ficys

benga i *
Burghat, see Ficy Ralensis, 25

s bengalcnsis, 25.

Ba‘illa t '8 H
B I;an]yaﬁl,%e: by certain sale wortsin the
aricy m ], H
g P e Hordeum .

Baron, Rey, R, 204.

arre, see Carthamyg tinctor;

3 tori

Baryu, see Coix Lacry ma-Job; u2s£.) "
Barucha, S. M, 33, 5 13
garu 4, a receiver, 7. 8. S
B asella alba, as 5 POt herb, 62, 65, 45
B——T~era', se¢ Baselln alha '6" 7
Basr:', see _Fxc_us religiosa, 30. e

assia latifolia, fruits atay with seeds of

Shoreg
——— » 34.

drivd  fluwerg

| arthamus tinctor
Zf;’a% Sthe Ficus glomerata 2t8«)rms, e
14, Chengpod; A
aﬂma, Podium 3)bum, 67.

see Amarantyg icl
see Chenopodiugn?nflgtxlf:s&?s‘
» see Chenopodium a)bt;m. .67.
Py 39, 41.
the  grain, ge0

Panicum s
y Pn .
Batter:oa,_ teg Pa:izum sp

56. " 36 41, 47, 55,

.
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Bewnu, see Coix Lacryma-Jobi tay,
monilifer, 214, 216,

Bhawar, bee inforests of West Khandesh,
see A. dorsata, go.

Baudrimont, M. E., 183.

Bavto, 42, 43-

Bead chains of Santals, 114. )
—~—-—door curtains, Japanese, se¢ Coix |

sp., 228. .
Beads, substitute for, sce Coix Lacryma
Jobi, 209, 215.

i Bhawura, sec Apis dorsata, 75,
-+ Bheer mohury, see Apis dorsata, 73.
| Bhils, foods of, 3, 43, 46, 51, 52.

Bedars, tribe in Bellary who collect honey . Bhils, wild tribe of the Central Provinces,

and wax, see Apis sp., 94.
Beddome, Col. R. H., 196.

Bee, * Dammar,” honey esteemed for its

collectors of honey, see Apis spp., 83,

£6, 9o, g1.
Bhinkwa, see Mclipona spp., 79.

i
{
3
|

medicinal propcrtIC‘s and by some re- | Bhomiac, tribe of the Central Pl'OVil’lCes

?ardcd as intoxicating, see Melipona |

I‘rigon'n) sp» 7

9.
o Mosquito,” ses Melipona (Trigona)
sp., 79.

———'I'I?e Iz(l)ower, see Apis, florea, 78.

——The Hill, see Apis dorsata, 75.

—The Tree, see Apisindica, 70.

Beer, malted, madein Néga Hills from
Coix grain, 221, 225. ) .

Bees™-wgx, adulteration materials, used:in,
: see also Apis sp., 101, 100.

chemical examination of, see

also Apissp, 101; analysis,

107, 108.

—w———1]undian, ses Apis dorsata, ctc.,

e e S8 Aﬁs sp., 73, 79, 8o,

81, 82, 83, 84, 85, 86, 87,

88, 91, 92.

exports from India, see

Apis, sp., 1c0.

who collect bees’-wax and honey, see

[ Apis spp., 86.

. Bhomvrati, see Symplocos grandifiora and

S. spicata, 186,
Bhor, see Ficus re'igiosa, 30.
Bhoy, see Apis dorsata, 75.

L, ———honey:produding bee of Chhind-
wiérd, see Apis dorsata, 86,

Bliaga mohu, g large-sized bee of Ganjam
and Vieagapatam, see Apis dorsata, 93.

Bkammar, or large bee of the Panch
Mabhils, see Apis dorsata, 75, go.

Bkanouy, wild bee of Kdngra, sec Apis

| sif, 89. . ‘

i Bhanwar, honev-producing bee of the

Mandla district, Central Provinces, see

Apis spp., 86.

| Biiatua arak, see Chenopodium album,
67.

B/mr?ra, see Apis dorsata, 75.

| Bhawar, see Apis dorsata, 75.

e e —preparation of, see Apis | 3hui, see Erua lanata, 63.

dorsata, etc,, 8o.
———prices of, in the Central
Provinces, see Apis sp.;87; inthe
Kistna, Kurnool, and Bellary dis-
trict, 94;s Cuddapah and.Nellere, |
North Arcot, 95; Tinnevelly, South
Coimbatore, ¢6; Mnd.ras _Presi.
dency, 97; Upper Chindwin, 993
Lower Chindwin and elsewhcre in
Burma, 100.
Beet, see Beta vulgaris, 66.
Bekh-unjrrbas, see Polygonum bar a-
tum, 69. .
Benias, a forest tribe, who ccllect honey
and wax, see Apis sp., 93.
Bennett, Mr. J. W, 124.
Ber, see Ficus bengalensis, 25.
Bera, see Ficus bengalensis, 23. .
Berwaja, see Calligonum polygoroides,
66

3esle:: Basil, 191,

3eta v’ulgaris, as a pot herb of the second
value, 62, 66, 72. )

Rethud-sak, see C,hcnop_odlum album, 67.

Rethuwa, see Chenopodium album, 67.

Settu-shak, see Chenopodium viride,
67. )

2en, sce Coix lacryma-Jobi, war Ma.
yuen, 317, 223, 233

|
|
|
2

Bhumkua, seg Mélipona,'spp., 79.- .

Bhungaira, sée Meipona spp., 79. - .

Bhural, s¢e -Apis dorsata, 7s. -

Bhurias;'tribe of the Central Provinces,
collectors cf honey, ses. Apis spp., 86,

Bhitwa, see Chetopodium album, 67.

Pid, see Scirpus grossus, 38, 45, 46, 47.

~= 100t, anaysis of, see Scirpus grossus,
var. Kyseer, 47. .

Bih agni, see Polvgonum glabrum, 69.

-— langant, se¢ Pilygonum glabrum, 6.

Bili-basale, see Basella alba, 65.

Binchina mohu, sc¢ Apis sp., 93.

Bingham, Colonel C. T, 76, 79. .

Binjhwars, tribe cf the Central Provinces,
who collect bees’-wax and honey, see
Apis spp., 86. .

Bir gaunli, see Coix Larima-]Jobi, var,
Ma-yuen, 217, 219.

Bislat, see Aquilaria Agallocha, 2.

Bit palang, see Beta vulgaris, 66.

Bixa Orellana, the annatto-dye plant, 177,
175, 184,

Blancita, Colombian race Cassava, seq
Manihot, 132.

Blume, C. L., 119.

Blyth, Mr. Wynter, !83.. T

Bo, see Coix L acryma-Jobi, var. Ma-yuen,
217, 223
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Bo-bo, ste Coix Lacryam-Jobi var., Ma-
yuen, 217, 218.
—= hoang, ses Coix gizantea, 193,
Bodda, see Ficus glomerata, 28,
"Bohar, see Ficus bengalensis, 23.
Bohir, see Ficys bengalensis, 25,
Bohpreing, see Coix gigantea, 195, 198,
223,
Bolsal, see Shorea robusta, 33.
ombax malabaricum, one of the trees
prefseéred by the Hill Bee, Apis dorsata,
75 86.
Bongywe, ses Coix Lacryma-]obi, var,
stenocnrpa. 210, 212,
Bonka, sse Polygonum glabrum, &g,
Bor, sez Ficus bengalensis, 23.
Borassus flabelliter, 14y palm, 165,
Bor-bur, see Ficus religjosa, 30,
orhar, see Ficus bengalensis.z'.
Boru, see Ficus bengalensis, 5 ?
Bostdn afras, see Celosia cr
Bot, Ficus bengalensis, 23,
Bota, torch used in the Central Previnces
N when ransacking beeshjves 83
Bourgeay, Mr, E., 204, T
Oyas, trive in Bellar who ;
and, wax, see Apis);p., 94. collect }fbne)
granglzfar, see Apis dorsata, 75.
raziitan arrowroo i il
Sima, 1oy Tas. t see Manihot utilis-
grf:tschn‘ader, E.,
ritton, Mr. N, [, 204'e ‘
Brodie, M., 205, "4 )
-Brobmidap u, ses
¢ 49.¢ ‘e . .
'gro ynlow, Mc. C., 343 S
" - Buchanan-Hamilto, 5 iton”
«Buchnery G, analy of beamitar

sis of beeg’-way -
y 2)
uf, sed Frua lanata, 63. v

Bm'-ka”mb, Se2 /Erua |

o R 2 ana‘a, 6 .
Bund;, sez Carthamuys tinctor 3
Bur, s¢e Kicus bengalensis, a5,
Buranjis, or thonicles, to.

. Burkg, Mr. ], 210.
Burkill, 1. H, on Manihot it

. on Marsdenia £
——— on B

, 1xa Orefla
Rurney, Colonel, 113, " .
urum, ste Coix Lac
Yuen, 237} 221,
urumpo, see Coix 1. i
Y4 cr ' '
monififer, 34, yma:Jobi, car.

ul, see Ficus bengalentis, 25, *
L

5.

igtata, 67.
L]

[ 2

103..

ssima 133,

T¥Ma-Jobi, yay, \f,.

see Manihét 1
Caillayg M. R, 2
« 1 > e Romanet dy 443
ajon Ama a, Col in
anihot, ?Ombmn ra

2, see Aquilari

' 2740 235.

C ]“C ce Cassava'
alamb

a Aga"OFha’ 2.

: lndigqf.e}a glandblosa,

ius, 149. .

b",nl, 3.

INDEX,

Calligonum, as a pot herb of liitle value,
2.

polygonoides, ©s a famine

food, 66, 72.

Cama Ramjce & Co., Shippers and dealers
in bees’.wax, 83,

Cameron, Mr, |., 123, 184, 186.

Campbell, Mr,"\WV. H., 1ag.

———— Rev. A, 6y, 203, 226.

Candles, from Sapium sebiferum, 13,

» Wax. from bees-wax in North
Kinara, principally purchased
by Goanese. se¢ Apis Sp., 02,

~——-———(wax) manufactured in Goa for
religious cercmonies and in Burma
for  Buddist observances, ss Apis
sp., 101,

Carmody, Professor P, 129, 130, 131, 134

# Carthamus Oxyacantha, 130

~———— tinctorius, 149, 173,
Catumbium scbiferum, see Sapium sabi
olerum, 11. .

Cassareep, see Mznihot utilissima, 134."

Cassava, see Manihot utilissima, 123. ¢

—t—— differences between sweet anc

bitter, see Manihot, 1 29.
&~ meal, sce Manihot utilissima, 13.
poisoning, {reatment, see Mani

. hot, 131,

————— Starch industry of the 1"

* States, method of manufactu L
*Manihot, 13p, 140,

(asseh, Sir k., 19.

[ ——

] tasrijloa elastica, rubber fluid said to b

utilised by becs in Prinidad, So.
Catri-conda, rae Coidgigantea, 194, 195
L Cqy-s0i, see Sapiim schifecum, 1.
Celosia, as a pot herb of little taluc, 2.
- argentea, as a fangine foud, 67-
= cristata, as a famine food, 67, 73
Celsus, 7.
Cenagiferay Colombian race Cassava, S
Manihot, 132. .
Chatai, see RBasella alba, 63.
—— se¢ Chencpodium album, 67.
T madranga sup, see Palygonu!
ph:gium, 70. o
= sardnch, sec Alterpanthera sessill
63
Chakawst, see ChenOpodium album, 07.
Chalai, see Amarantas gangeticus, 63
Chaliwa, Baby Pha Dhar, 9 ;
hampa, orange colour, produced Wil

Safflower, see Carthamus, 165. o
Ch'""”“"‘""'yﬂ. ses Amarantus mang
tanus, 6y.

.,
Chanelaly kura, see Digera arvensis, 68.

C‘/mndan b"”' see Lhenopudi\im albut
L .

(,‘ham;'cxras; see Ficus al rata, 28

g as: icus glomerata, ;
U’”"ﬁ"’lmvzhombi, ses Coix Lacrym
., Jubi, 208, 208.

Churas, seq Chenopodium album, €7

INDEX.

0o, 41, .
Charka_ll:g,:ma" white grain, 41.

Chaulai, see Amarantus gangeticus, 63.
Chawlai, see

64.
Chaya, see /Erua lanata, 63.
Chesk, see Coix sp., 192.
——— -the, see Coix gigantea, var. aqua-
tica, 202, .
Chelak:t-tlxorfa kora, sea Amarantus viridis,
65. )
Chen?iti-sdg, see Polygonum p]ebmgm. 780.
Chenchali-tura, see Dhigera arvensis, 68.
Chenchus, hill tribe in Kurnool wha.collect
honey and wax, se¢ Apis sp., 94
Chenopodiaceme, pot herb of the, 61,

Chenopodium album, as a pot herb, 62,67, |

08, 72.' ol
—— ambrosivides, chemical com-

position of, 68, 72. N

—————— apthelminticum, as a medi- |

cine, O8. o
ficifulium, as a famine food.
08.
urpureum, 67.
— —— Quinoa, ?7. s
Cheruténica, see Apis florea. 7 . ,
Chetram C,hut(erbhu), shippers  and
dealers in bee:\‘-\gax, 83.
Chevallier, M, A, 183.
Chhas, see Panicum g:olonum_, 40.
Chiat-pipnl, sce Sapium scbiferum, rt. .
Chikna alu, sec Manihot, 126.
—e mralty, IGO.(I b 6
Chil, see Chenopodium album, 67. .
C;zilaba-:horta * kwra, sec Amarantus
mangosianus, 0%. o . ;
Ch,’[‘bufra, se¢ Chenopodium albu.m, Q;.‘T
Chimtee sag, see Polygonum plcbeiun, 707
Chin-siang, se¢ Aquilaria Agallocha, 2,
Chinese arrowrout factories, 137.

. d

P e

.

~——~Safflower considered superior to-

indian, sce Carthemus, 171,
o == Tallow Tree, sce Sapium sebiferum,

Ir. - . ‘
Chinesischer Talg, see Sapium sebiferum,

1. - ’ .
Clu'h?zt fibre, sec Spatholobus Roxburghii,
113 R
Chi '139, tribe of cloth dyers ir C?“E"‘“
rovinces, see Becs-wax, also Apis <p.,
tar, hi ad cut
itai, mat on which are spriad
Ch ﬂwv'ver cakes of Carthamus tinctonus,
164. ) L
C}n'l{,4 fibre, s¢ce Marsdenia tenacissima,
11%.. )
! : sus, 64.
olat, see Amarantus spinosus, )
——-—Ch 'L'mb/mji, see Amarantus mangos
tanus, 04.
Cholum, see Andropogon Sorghur)n‘, 30.um
Choti machhaichhic, see  Polygon
slebivm, jo. .
C/'(Eulaie, see Amaraantus viridis, 05.

Amarantus mangostanus,
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Choungs=streams in Tenasserim, Burma,
see Altingia excelsa, 116.

Chudder, sheet, of priest dyed with
{ Safflower, see Carthamus, 173
i Chulai, see Amarantus gangeticus, 63.
i see Chenopodium album, 67,
! Chumlar-sag, see Amarantus mangostanus,
04.
! Clzu:nm-gyex'!, see Coix Lacryma-Jobi, var.

stenocnrpn, 210. 212, .

Chunti, fibre, sce Spatholobus Roxburghii,

1t
Clmrc‘}], Professor A. H, 335, 38, 43, 50,
226, 227.
Cicer arictirum, 156,
Clarke, Mr. C. B., 196, 3204, 217, 220.
! Clighorn, \lr.jl. F. C., 205,
| Cochlospermum Gos‘s_\'pi.um, t170.
| Coix agrestis, se¢ Coix gigantea, 194, 193,
| . 303, 217.
! see Coix Lacryma-Jobi, gar.
Ma-vuen, 217.
e see C.  gigantea, var. aqua-
tica, 192, 193, 198. )
— arundinaces, see Coix Lacryma-Jobi,
202, .
— see Cuix Lacryma- Jobi,
var. monilifer, 214,
—— chinensis, ¢ Cu.ix  Lacryma-Jobi,
var. Ma-vuen, 217, 218, .
exaltata, sev Coix Lacryma-Jobi, 203,
204.
—— gigantea, €92, 229.
ar. aquatica, 1932, 228,
— grain of Chiga, see Coix sp., 225.
f.acryma, 196, 223, 206. .

——

:

— se2 Ceix  Lacryma  Jobi,
202, 203, 204 214,.
223. .

———————— Jobi, 193, 229.
—— ———e ~ ¢~ as a- {amine food,
38, 13, 49.
— e s e 0a7, globosn, see C.,
Lacryma- Jobi,
var. monlifer.
214, 218,

e e e e e M-y uen, 192,
monilifer, 205,
228, .
stenocarpa,
“ 192, 203,
210, 228.

— typica, see Coix
r [Lacrvma-Jobi, 209, 209, 213, 217.
l —— (Larmille),. se¢ Coix Lacryma-Jobj,
] 2,2, 203.
— latifolia, 203. .
—— Lngulata, see C. gigantea, 153, 196,
197.
— ova?n’, see Coix l.acryma-Jobi, 202. ]
——— pendula, see Coix Lacryma-]obi,
202. .
—— Pucliarum, sc¢ Coix Lacryma-Jubi,
var. monilifer, 214,
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Coix spp, 189, 199, 192, 193, 201, 207, |
208, 709, 212, 213, 219, 220, 221,
222, 233, 234, 225, 226, 327.

— stenccarpa, 210.

—— stigmatosa, see Coix gigantea, 19s.

—— tubulosa, 210.

Columbus, Christopher, 179.

Couac, coarsest rough meal of Cassava
root, sez Manhot, 134, 135, 142.

Cortex Thymiamatis, s¢¢ Liquidambar
orientalis, 117,

Cotes, Mr. E. C,, 74.

Cousins, H. H., 131.

Cross and Bevan, Messrs, 111, 1132,

Croton sebiferus, ses Sapium scbiferum,
11,

Culen, see Chenopodium anbrosioides, 68.

Cuming, Mr, H,, 214.

Curcuma, eaid to be used in preparingea
fictitious yellow couae, seec Manihot,
235.

Cutch, sec Acacia Catechu, 79

Cyperus bulbosus, as a famine fdod, 38,
44,47

. D .

. .

Dabhir, sez Coix Lacryma-Jobi, 203.

D udhnur:, see Ficus glomerata, 28,

Da'is, curded milk u-ed in dycing with |
Carthamus tinctorius, 165,

Daily raion va'ue of certat foods, 52.. ¢

Dalbergja ‘purpurea, are of the trees !

- preferred by the Hill Bee, Apis dorsata, |°

¢ 75 e . : q

.. -

. o * hd
Dinay,s:e Shorea robusta, 33.° _——_—

-Dimplals, s2; Shorea rotusta, 830 L

Dpmmar-bee, small, of Burma, [awer <
ChindWin Divisien, yicliing Pwe-pvet, |
sce, Melipgra sp., 70, ). ¥ ’

Dimro, red seads. 1.

Dimze dguiy Job's Tears, see Ceix sp.,

1y, . . i

o D.uy David’s Tears, s2e Coix Spoy
191,

Danga cur;p, sze Coix gigarte, 1 5. 14,8

Dan_ira, 522 Apis dorsata, 73, (

Dagine, sez Carthamus Unctoriys {the oily,
£4).

1

t*Dosgali-tura, sec Amarantus m

Desi, see Haloxylon salicornicum, 69-
Dhdn ganrer, sea Coix gigantea, 04F-
aquatica, 201.
Dl-4ngars (shepherds), of S4t4dra collectors
of honey, see Apis sp., g1. .
Dhdn-gurgad, see Coix Lacryma-Jobl
rar. Ma-yuen, 217,221,
Dhén-gurgur, see Coix gigantea, vor-
aquatica, 198, 201.
Dhanu, see Panicum colonum, 4o.
Dhanuks, wild trite of the Central Pro-
vinces, collectors of honey, sz Apis.
, SPP-s 85.
Diaroou, medium variety of bea. in
Chamba, Panjab, see Apis sp., 8.
Dhawa, used in Safflower dyeing, see
Anogeissus latifolia, also Carthamus
tinctorius, 163,
Dheds (Dhers), food of, 40.
Dheki, or mortar, 7,

| Dhoklas, small thick bread, 44

Dhola-jhonti,
243, 208.

Dhiind, see Shorea robusta, 33.
Dhura-iru, see Celisia cristata, 67.
Dietérich, Dr. K , 122,

Jigera arvensis, 8s a pot herb of the

_swcotd value, 62, 68, fy, 72.

Dimeri, see Ficus glomer®ita, 28.

Dinggr, see Apis dor-ata, 7.
Dipterocarpus lievis, one  of the trees
* preferred by the Hill Bee, Apis dorsatds

see. Coix Lacryma-Jobi,
] .

. 78, . .

Dipterodarpus turbinatys, the Kanyin oil
SLredy 1S, .

Bjalt, see Ceix Lacrynga-]obi, 203-

Door, see Ay ifdjca. 76, . a
Doda Flowers, analysis of, se¢ Drege
o . volubiiis, 47,
—it— eime 5o Dregea syolubilis, 39

4447 400 :mgOS"'

Du}:‘;f’?'\ff{vr nw hicf; Carthamus flowers

ave Leen washed, 160,
I)ui?t‘l??f%llj\i(l]rlr‘tx::h(;‘(;l;rl,bc|\tcn vml': t‘ed’
/,)\'.»‘),f,.'\x‘il;;fa\( vod of Aquilaria Agalloch®
D (‘-‘r-. st Aplsindiea, 76.

Daroliywid B o Rangey, 5o Aps sp, o foyer, see Apisindica, 700 a2 famine food,

da. ‘
Darcih, Me H. 7.5, .
Das, Mr Kosto1g ¢

Diss e D0 et pver s, @13
Dan, Mibu Clandea, Caliurta ey
way merchant, o3
[ogyampnrva, fuhichsere ava il g
Dy Newre e,
Donyzoser Anparintus wandeticus, 03
_{?M(uuvauf. iee Xemarntas ganveticns, 03 )
dera, hsk @0 o oo tlaers of
Carshamus tincturius, 104 .

Deivaerar, set Polygoru® P

Okianeel-dam, A

/'u e ur, s¢ ,’ T

Dregea volubilis, flowegs as
30 4% 4.

Dr smei, of the Greeks, Honey d
Minpn, t17.

Dutal-fen, ser Apis flored 7|8(-.biumv‘7°'

kind of incense

ew OF

st

Rl\*.f:‘.:l [V R ”J‘

Dulien, M. H., 144 147 58,

l‘,mcfatao
Cunia- 27
lomerata, 2%

Duvar, see Fizus g

Dy mer, see Fieus g
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Dumpi, see Ficus glomerata, 18.
Duncan, Mr. W. A. M, 186.

Dunlop, Dr. . C., 227.

—— on famine foods, 37.
Dunstan, Professor Wyndham R., 149.

111, 114 113,
fiss, 129.
Duthie, 1. F,, 195, 199, 201, 203. 203.
Dye of Bixa Orellana, 179.
Carthamus tinctorius, 164.
Dyeing silk in Burma, wax.resist patterns
for, see Bees’-wax, also Apis sp., 101.
Dymock, Dr. W., 71, 117, 226.
Dzu, malled beer wmade in Niga Hills
from Coix grain, 221, 225.
Deunti-teniga, ses Apis florea, 78.

E

Eagle wood, see Aquilaria
3,6 7.
Ear-rings decorated with Coix, 210, 227,
228. .
Eau de Larme-de- Job, used in Tonkin as
a refrigerant, 223,

Ebrahim Solomon & Co., shippers and
dealers in Bees’-wax, 83.

Ee-jin, see Coix Lacryma-Jobi, wvar.
Ma-yuen, 217, 225. .

— yin, se¢ Coix Lacryma-Jobi, var. Ma-
yuen, 217, 228. * ) .

Eleusine mgyptiaca, as a famine food, 33,
39, 42, 48, 51.

Ella-kura, see Salsola feetida, 70,

Em, see Chenopotlium album, 67.

Endgo Perdoo, see Panicum sp., 39, 41,

47, 55, 50-

. " n‘ .
2 analysis of the grain, ‘sce

Panicum sp., 47.
Enkhyen, see Shorea robusta, 33.
Eristalis arvorum, 77.

Erra-kods-ulta~ tetakura, see Cclosia
cristata, 67. ]
Erva-mulhi-goranta, sec Amarantus spino-

sis, 64 -
Es-Saghani, early writer, 191,
Etti, Mr. C, 179. )
Euphorbia, frequonted by bees in the
Trichinopoly district, 93.

Agal]n'gha,

Exccecaria sebifera, see Sapium  scbi-

ferum, 11. .
Ezra, Messrs. J. E. DL Co, shippers and
dealers in Bees’-wax, 83.

F

Fabris, Mr., 15.

Fang, 46. ]

Fartnha d’agua, Cassava meal, sce Mani-
hot utili ssima, 135.

on Marsdenia fibre, |

Farinha secca, Cassava meal, see Manie
hot utilissima, 135.

Fat, concrete, afforded by Sapium sebi-
ferum seeds, 1%. )

Fats. yielded by Sapium sebiferum, che-
mictry of, 15.

Fendl-r, Vir. A, 205.

Ferguson, A. M and 1., 145

Ficus afinior, see I. religiosa, 3r.

tergal nsis, fruits as food, 25,
26, 27, 32.

——— Chittagonua, see F. glomerata, 23,
——— conglomerata, see Ficus Cunia, 27.
Cunia, fru'ts as food, 27.

———— glomerata, fruits as food, 38.

——— Indica, see F. bengalensis, 25.
——— religiosa, fuits as a food, 30.

—— e one of the trees preferred
by the Hijl Bee, Apis dorsata, 75.

| —— Vsicla fibre, utilised in_appliance

for harvesting honey, se¢ Apis sp., 95.
Fielding, Mr, ]. B., 204.

Fishing lines of Santals, 114.

Flake tapioca, method of manufacture, see
Manthot utilissima, 137.

Fly which closely resembles the Tree Bee,
Apis indica, 77, 78 i

Fodder, see Coix Lacryma Jobi, 209.

ods, §3.
—— grains of India, 33. .
Foods, daily ration value of certain,

52.
Forel, Dr. A., 75.

i Forsyth, 1¢6. . . . .
Fragrant Hecbal, ses Sapium sebiferum,
12.

Francis, Mr.,, 129, 130,131, 133.
French, Me. H. D. D, 113, 114,
Fryer, John, 6;;. .

G

Gich-dlu, see Marihot, 126. .
Gaguli agar, sec Aquilaria malaccensis, 5.
— wood of Aquilaria malaccen-

sis, §.
Gait, Mr. E. A, 1,8, 9. . -
, Galdp maciai, see Carthamus tinclorius,
‘ 149. ‘ .
! Gulgal, used in Safflower dycing, see

Cochlospernum  Gossypium, also Care
thamus tinctorius, 170,
; Gambie, Mr. J. S, 8,13
i Gammie, Mr. G. A, 145, i
‘, Gamili-sag, see Alternanthera sessilis, 63.
Gandhari, s2¢ Amarantus gangeticus, 63.
Gandli, s2e Coix Lacryma-Jobi, 203,
Ganja, see Coix gizantea, 195.

Ganrer, see Coix gigantea, var. aquatica, .
1+Y

251,
l — — juil-gurgur, sec Coix gigantea,
var, aquatica, 193.

Food, dail{ requirement of certain famine
o

‘%



wein m-resinous exudation said to
et End by bess in Tanided, B
amnu— pedunculata, used as mordant in
dyeing with Bixa Orellana, 186,
. Ggrda, F. B'y 38’ 59‘
Gargari-dhan, see Coix Lacryma-Jobs,
2c3.
Gargud, see Coix gigantea, var. aquatica,
193, 201.
Garka, sse Celosia cristata, 67.
Garodi-ab, see Celosia cristata, 67,
Garret, Mr. G. H,, 204.
Garry, see Aquilaria Agallocha, 2.
———— ses Coix gigantea, var, aquatica,
198, 201.
Gar-tundula, ses Digera arvensis, 68.
Garun, see Coix Lacryma- Jobi, 203.
Gathni, see Alternanthera Sessilis, 63.
avancha, see Indigofera glandulosa, 49
Gavedhu, see Coix Lacry.na- Jobi, 203.
Gavedhuka, see Coix Lacryma- jobi, 203.
Gavidhuka, se¢ Coix Lacryma-Jebi, 203,
Geiksi, see Coix gigantea, o3r, 2quatica,
198, 202.
= ————~——— Lacryma-)obi, var. Ma-
yuen, 217, 219, 222,
Gerard, T,, 190, 192,
Getan, see Digera arvensis, 68,
Ghangal, sge Apis dorsata, 75.
hedda wax, see Indian Bees’-wax, also
Apis. sp., 103. ’
Glze;, see Panicum colonum, 41.
Ghitola, see Nymphea [,
cens, 38, 44, 45, 47, 49, 51, s8.
hitol asy analysis of .the'sgraisn, se¢ Nym-
phza Lotus, var, Pubdscens, 47, *
Gh.m, see Ficus Cunia, 27.-
Ghiurkce (ﬁgar wood), 4.
.- see Aquilaria Agallocha, 4,
Gl;wz kheran, see FicusgCunia,a;;.
Gz.ral_, se¢ Coix gigantea, 195, 198.
78 sag, sed Alterndnthera sessilis, 63.
Gzz‘:lgt, sgee}({:arthamus tinctorius, 149
0ss" Hunsraj i y
in Boot' wan 83).' shippers and dealers
Gojh, see Amarantus spinosus, 6.
olabi, a pale red, produced with
see Carthamus, 166, 167,
olio, see Panicum SP. 39, 41
Gollan, Mr. W. 197, T
Gonds, 3 tribe of the Centra] Provinces s
Coix Lacryma. Jobi, 209. e
Tincea:onlg;mal trib;a of the Centra] Pro.
» Collectors of hone i
.36, o3 .Y‘ see Apis spp.,
ooras, tribe of the Centrai Provinces, col.
Apisspp., 83,

oo:ct?rs of bees’.wax, seo
e-fool, whi i
7 , white, see Chenopodium album,

Geosé-foots, 61.
Gora lane, sge Salsolg feetida, 70.
r.

Safflower,

Cordon, M
(G}orkom, 'K. W, 'van’ : 05.
otsla, sge Amarantys gangeticus, 63.

~

etus, var. PUber~

INDRX,

Gottehs, tribe of Godaveri and Kistna,
Professional.  honey gatherers, sez
Apis sp,, g4. : :

Governor Hemming, Colombian race
Cassava, see Manihot, 132,

Greshoff, Dr. M., 109, 120,

Griesbach, Professor A. H. R., 192.

Griffith, W, 12, 116, 196, 199, 303, 205,
210, 214, 217.

Guggala, see Shorea robusta, 33.

Guggilam chettu, see Shorea robusta, 33

Guggilamu, see Shotea robusta, 3.

Guggilu, see Shorea robusta, 33.

Guizotia abyssinica, 161.

Gulabi, pink, produced with Safflower, ses
Carthamus, 165,

Gular, se¢ Ficus glomerata, 28,

Gilbas, see Bixa Orellana, 177.

Gulbi-gadi, see Coix Lacryma-Jobi, 203.

Gullu, see Coix gigantea, rar. aguatica,
198, 201.

Gunderda, 38, 45, 47.

Gusyatiya, sec Digera arvensis, 68.c

Gupta, Bhupendra Nath, 151. :

Gurgur, sez Coix lL.acryma- Jobi, 203, 206,
207.

Gurlu, :ee Coix gigantea, var. aquatica,

148, so1.

———=— Coix Lacryma-jobi, 203.

Gweik-win, sce Coix Lacryma- Jobi, var.
Ma-yuen, 217, 220.

Gyeik aing, see Caix Lacryma-Jobi, 203
289, . .

Gyeiksiy seé Coix Lacryma-Jobi, war.

" :Maryuen, 217, )

Gyeiksiaing, se¢ Coix f:atryma- Jebi, 203

Gyeik-win, see €ojx lmaryma:Jobi, var.

Ma-yuen, 217.°
——Y¥ang,.see Toix. Lacryma- Jobi, 20Y-

—=xgin, &e Coix Lacryma-Jobi, v6%
1a-yuen, 217, 222.

‘Gyeit koluma, see Coix Lacryma-Jobi, var-
monikfer, 216,

= - songyu, ses Coix gigantea, 0f

aquatica, 148, 202.

————-thandu, sce Coix Lacrynna-]cb"!
var. monilifer, 214, 215, ° .
H

Hackel, E., 197, 204.
Haldy, employed in manufacture of Indian
ees’-wax as j colouring agent, se¢
Curcuma longa, 81,

Hale Paiks, tribe of Dhirwdr, collectors
of honey and wax, see Apis sp., 92
Halgxylon salicornicum, as a pot herb of

Illglc value, 62, 69, 7a.
Hamilton, Dy, B, Buchanan, 195.
' Hanbury,'D,, 3, 4, 6, 130. ‘
¢ Hance, Mr. H. F, 2035,

INDEX. 241

Harawi, see Amarantus gangeticus, 63.

Hareik-she, see Coix Lacryma-Jobi, var.
stenocarpa, 210, 212.

Harira, the meal of the cooked seed of
Carthamus tinctorius, 171.

Harital, or sulphide of arsenic, 10.

Hartless, Mr. A. C., 124, 219.

Harvey, Professor W. H.,, 205.

Haspath, sce Ficus religiosa, 30.

" Hasskarl, {. C., 119 .
Hatonagy,” Coix grain of Japan, see Ccix

Sp. 235 _ _ .
Heboo, see Carthamus tinctorius, 149,
teddajenubinla, see Apis dersata, 75
Hehner, Mr., 15
—~ Examination of Bees’wax, sez

Apis sp., 101,

Helacl!)a (.\Po’. 1) Colombian race Cassava,
see Manihot, 132.
——— (No. 2) Colombian race Cassava,

see Manihot, 132.
Helfer, Dr., 118.

s

“Hemalu &ly, see Manihot, 126. "+

Hengol, or sulphide of Mercury, 10.
Henry, Dr. A, 214, 218. '
Herbs Santa Maria, see Chenopodium
ambrosioides, 68.

Hesa-aru, sce Ficus religiosa, 30.
Hesak, see Ficts religiosa, 30.
Hesar, see Ficus religiosa, 30.
Heyne, B., 190. . )
Hildebrandt, J. M., 204, 205 ]
Hinka-noe-suia, sce Amarantu§ spinosus,
Ilir?:of-sr4ba, sce Amarantus spinosus, 64
Hohemcker, Mr. R, ¥, 204,
Holmes,l-MEii. M,z

, Mr. C,, 204, .
gg:lséy I(S:on‘.b of the Flower Be:'_e, Aa('s florea,

2 -

o gy e et s H?ll ‘Bce, Apis dorsata,
e e et e Trzse. Bée, ‘Apis indica,

Ilo'ng.raue < soppu, <¢ee Alternanthera
sessilis, 63.

HooRer, Sir ]. D, 203, 217, 223.

Houper, Mr. D, 160.

H ’ > “a
e e 00 Indian Bees’-waX, 73

ingi ccelsa, 117,
e & e — o0 Allingia exge! a, i
i e e, Analyses of Coix sceds,

220.
e, ‘o Aquilaria “Agallech?,

1.
e eeme =, cn Indian pot herbs, 61,
~———, on =il secd8, 36.
e e e ==, 011 Sapium schiferum, 11
Hordeum vulgare, Analysis of grain, 47.
Horne, 80. .
71 a, 27.

Horpodo, ste hcus.Cunn, )
Hpuﬁng, see Coix gigantea, var.aquatica,
202, ] o
Hsi-wwine, see Carthamus tinctorius, 149.

. Innes, Mr. T. E. D, 27.

Hsu-wine-ywet, in Burma, the tender
leaves of Carthamus used as vegetable,
172

, Huan-gyang, see Sapium sebiferum, 11.
; Huabl, Examination of Bees’-wax, ses Apis

s:f., 1o1. L
H uldi-mur ga, see Celosia cristata, 67.

I

|

| Imli, used in Safflower dyeing, see Tama-
rindus indica, also Carthamus tincto-
rius, 170,

Indigofera cordifolia, as @ famine food,

49.
——~——— Kumentacea, ses I. glandulosa

49
“———— gizndulosa, 49.
,as a famine food,

33-58.
—— =~ linilolia, as a famine food, 49.
—-——— spp., as a famine food, analy-
sis of grain, 50.

o
Jpula, see Coix sp., 192,
Ipomcea Batatas, 143.
~——, sweet potato and cas-
sava comy ared, see Manihot, 143.
Iron-ores in Jabalpur district, g, .
fron-smelting in Central Provinces indigen-
ous and modern methods considered, 1g.
Tron-stone shale, 22.
Irr, see Chenopodium album, 6;.
Iru'as, hill trioe of North Arcot and
- Scuth Toimbatore;, who coliect honey,
. see Apis sp., 93, 90, -
bryvine, B, H,, 6. .
{~Itallie, Dr. L. van, 120, 122. -
; Itti, see Bees’-wax, also Agis sp., tor,
|

J

|
| Jabalpur, iren-ores of, 1g.

i Jrecquemont, V., 1g9.

z Fagnt, cee Gaizotia abyssinica, 161,
{ Fazya, sce Ficus glomerata, 28.

Y ajyadomur, see Ficus Cunia, 27.
Falandhar, sce Bixa Orellana, 177.
Falz, see Coix Lacryma-Jobi, 203.
Faloo, see Palygonum plebeium, 70.
Jameson, M W., 205. ‘

“Fuuum arad, see Amarantus spinosus, 64.
i :’?:if’/'ulr(l'clleﬂu, tee Bjxa Orellana, 177,
Faphra-maram, see Bixa Orellana, 1,7,
Faphra-virai-maram, see Rixa Orellana,

177
7am/t7, see Bixa Orellana, 177.
Fargad, see Coix Lactyma- Jobi, 203, 206.
Fari, see rualanata, 63
« Fari, see Ficus religiosa, 30.



343 _ INDEX.

“Jauli, Central Provinces, ore, analysis, 21
Fan sdg, Jausdg, see Chenopodinzz al’bun;,

Jenkins, Colonel B, 205.

Jerna-tel, see Carthamus tinctorius, 160
hil, see Chenopodium album, 67. T
{mul;u, s7e Coix Lacryma- jobi, 203, 208
gln{:l, se¢ Chenopodium album, 67. )
10k, see Polyconum glabrum, 6o,
o'lt:\ i\:‘r’ebrz xsa.rsdenia tenacissima, 113,
onua, see Ficus Cunia, 27.
otoahas, professional honey gatherers of

izagapatam, see Apis sp., 94.

Fudsu-dama, see Cosx 1gantea, 195,

Jum, nomadic hill ¢y tivation, ses Coix

a.Jabi, egy, -
umelle, H., i]45. > oar. Ma-yween, 219,

unglhuhn, F. W, 119, °
ungle rice, se2 Oplismenu§ col
zrvi fibrg, see Ficus Tsiela, 9(5).“ s 48.
Futili, see Altingia excelsa, 116,

©

Kamaloltara, see Carthamus tinctorias,

149.
Kamoses (farmers) of Satara, collectors of
honey, see Apis sp., 91.
Kanai, sse Ficus Cunia, 27.
Kanda, see. Nymphza Lotus, var. pubes-
cens, 38, 30, 44
e lathe, see Chenopodium album, 67.
Kdndir, see Shorea robusta, 33. .
Kandi, measure of weight in Bombay
Presidency, =sfo s, 91, 2.
Kandrabe, see Ctenopodium aibum, 67.
Kangiliyam, see Shorea robusta, 33.
Kanhya, see Ficus Cunia, 37, .
Kant, honey-producing bee of the Mandla
district, gentra) Provinces, see Apis
spp., 86.
Kanjs, see Ficus bengalensis, 23,
Kanju, see Celosia cristata, 67.
Kanta chulii, see Amarantus spinosus, 64.
khudra, see Amarantus spinosus, 64.
‘maris, see Amarantus spinosus, 64.
~———oigati, see Amarantus spinosus, 64.
——— natiya, se¢ Amarantus spinosus, 04.

« K
K ;. :
K(;:{g-g:pc, see Amarantys mangosta-
cbbu., see Shores robusta, 31,
i IIgIb’;;’c see Cérghainus tinctosr:i;us, 149, 156
, ses Coix yma- Jobi '
yhlte.n, Y acryma J%bl, var. Ma-
mr" ;8',' ;;;,:Coxx gxgan‘tea,;car. .aquatica‘,
Kochin-kyaik, s Caix Lacryma- Jobi, var.-
e, e B
. K :](ar. i}(aéyuen, 217, 220. et
aders, forést tribe of, South Coimbatore
who collect honey and waw see A%Ees

3., g6.

Kaikahy, sep Shorea robusta, 33. .
Kaiya, sse Coix Lacryma- Jobi, 203.
Kagirah, see Carthamus tinctorius, 149,

akammal, see Fj
Kakrsy 58, ¢ ¢ Ficus glomerata, 28,

Kalambe bee
sata, 91.
Kala-n-pman-myoul, see Manihot, 126,

aldu, see Coix §ig
antea, var. aquatj
198, 201, ’ Quatica.

Kaleik, see Coix gigantea, vay.

of Ratnagiri, see Apis dor.

e tquatica,
Kalcxlz-tlu', see Coix La
v:a-yuen, 217, 223.
llg te t, see Coix «p., 22!.
a%njare, see Digera arvensis, 68..
z trise, see Coix sp., 192,
u;t, see Coix Lacryma-Jobi, yar
- sl asyuen, 217, 201, ’
§alll: egari, 46,0 i
¢lao bathe, see Chenopodium album, 67.

tryma- Jobi, vay,

—
¥

————nn-dant, see Amarantus spinosus, 64.
-—-6—-°nutia, see Amarantus paniculatus,
4.

Kanti maf, see Amarantus spinosus, 64.
Kanyin, see Dipterocarpus Yevis, 75.

- turbinatus, 118.
Kappa kilangu, see Manihot, 126.
~—A—-mankala, see Bixa Orellana, 177.
‘Rapuromadhura, see /Frua lanata, 63,
Kargsee Corthamus tinctarius, 149.
—— {the seed), see Carthapys tinctorius,

149. .
Kara,»see Coix gjgingea, 1o, 199,
— = p¢ndalum, see Manihot, 126.. .
| Karad, gee Carthamus tinctorius, 149.
Karan(Rhar), see .Carthamus ®tinctorius,
149, 160.
Khrdai, see Carthamus tinctorius, 147
156, 158, °
Kareik htyu, see Coix Lacryma-Jobi,
_ var. Ma-yuen, 221,
Kareikh-pyu, see Coix Lacryma-Jobi,
var. Ma-yuen, 217, ¢
Kareik-kyé, see Coix Lacryma-Jobi, var.
Ma-yuen, 217, 223.
Karens, tribe in Burma who collect honey,
see Apis sp., 98,
use the coix grain,as an ornament,
e © 227, 228,
———- make bows of the wood of Aqui-
. laria Agatlocha, 8.
Kariek-long, see Coix Lacryma-Jobi, var.
monilifer, 214, 216. §
\art gandhari, see Digera atvensis, 63.
Karndol, s:¢ Ficus Cunia, 27.
I\aru-bach-chali, see Basclaalba, 65.
Ka{‘umbas, aboriginal tribe of Nilgiri Hills
in Malabar, expert honey and wax
collectors, ¢+ Apis sp., 96.

—
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Karvi, blossoms frequented by bees in
Central Division, Kénara, see Strobi-
lanthus ciliatus, also Apis sp., 92.

Kasahi, see Coix gigantea, war. aquatica,
198, 201.

Kasai, see Coix gigantea, 192, 198, 201 ;
and C. Lacryma-Jobi, 203.

Kasaiya, 2nalysis of the busked grain, see

Coix Lacryma-Jobi, 47.

ses Coix Lacryma-]obi, 33, 43,

47, 49 55, 59.

5 .
" Kasak dénah, see Carthamus tinctorius,

149. .
Kasar, see Carthamus tinctorius, 149, 152,

153.
Kasd:?:u Carthamus tinctorius, 149.
Kasei, see Coix sp., 192; and see Coix
Lacryma-Jobi, 203.
Kashtamu, see Aquilaria Agallocha; 2.
Ka-si, see Coix sp., 191, 192, -
Kassa, see Ficus Cunia, 27.
Kassai bij, see Coix sp., 226. 2
Kaswd, see Coix gigantea, var., auatica,
198, 3201, .
Kdsumba, sse Carthamus tinctorius, 149,
154, 158. b
Kasumbh, dry dye of Carthamus tinctorius,

169.
Katdmbé, ses ADis dorsata, 75, 91.
Katarsa, ses Amarantus spinosus, 64.
Katchra, 38, 46. .

Kath-dlu, see Manihot, 126. o
Kathgulay, see Ficus glomerata, 28..
Kathjular, see Ficus Cunia, 27. - N

Katili chouraie, see Amarantus spinosus,

64.
l(a!l: matla, se¢ Amarantus spinosus, 64.
Kitydl, see Apis florea, 78, ¢1.
Kanriila, see Coix gigantea, 193. |
Kavarhi, se» Carthamus tinctoriusp149.
Cawa-jhonki, see Coix Lacryma- Jobi, 203,
208, .
Kawrmonee, see Coix Lacryma-Jobi, 203,
200, 208. .
Kaya garu, see Aquilaria Agallocha, 2.
Kaye:‘f
- " 198, 202, .
~——-lon, see Coix Lacryma-Jobi, var.
Ma-yuen, 217, 223.

Kayay-kaseeray-keray, see Suzda mari- |

tima, 71. . ]
Kays, tribe of Godaveri and Kistna, pro-
fessional honey gatherers, se¢ Apis spe

Xac%’rah, see Carthamus tinctorius, t49.

Keekirrindee karebu, see Coix Lacryma-
Jobi, 203. :

Kegjen, see Apis dorsata, 75.

Keldu, see Celosia cristata, 67. .

Ke-paung, see Coix Lacryma-Jobi, var.
monilifer, 214, 216.

Kesai, see Coix gigantea, 193, 195.

Kesari, see Bixa Orellana, 177.

, see Coix gigantea, var. aquatica, |

Kesarys, saffron yellow, produced with
Safflower, see Carthamus, 165.

Ke-see, see Coix Lacryma-Jobi, var., Ma.
yuen; 218.

Kesss, see Coix Lacryma-)obi, 192, 21

«—— kedyatha, see Coix Lacryma-i‘obi,
var. Ma-yuen, 217, 221,

——= kere-nyessi, see Coix Lacryma-]obl
var. Ma-yvuen, 217, 221,

——-~ samaphe, se¢e Coix Lacryma-Jobi,
var. Ma-yuen, 217.

—- stkra, see Coix Lacryma-Jobi, var,
Ma-yuen, 217, 219.

~——-« tyahu, see Coix Lacryma-Jobi, var,
Ma-yuen, 217, 220.

Kesuri, see Bixa Orellana, 177.

Ketha, see Polygonum plebeium, 70,

Khago, see Apis dorsata, 75.

Khajar, date palm, ashes of which yield
saji, see Phlenix sylvestris, also Car.
thamus tinctorius, 163.

Khards, see Carthamus tinctorius, 14g.

Kharoni, a'sh-water for dyeing, 183,

Khartua sdg, see Chenopodium album, 67,

Kharwars, tribe of the Central Provinces
who collect bees’.wax and honey, scs

? Apis spp., 86. .

Khavi, see Strobilanthes ciliatus, 79, 92.

Khera, see Apis indica, 76.

Khker khodu, see Panicum javanicum, 38.

Kheroas, tribe of the Central Provinces
who collect tees’wax and honey, ses
Apis spp.; 86.

Khewnau, se¢ Ficus Cunia, 27.

Khoinbo, see Carthamus tinctorius, 149,

Khul, see /Erua lanata, 63. )

‘Khuljeh-ke-bajs, see Chenopodium album,

L A :

Khurhur, see Ficus Cunia, 27.

Kihay sinnah, see Aquilaria Agallocha, 2.

Kirk, Sir I'a' 204. -

J Kisri, see Bixa Orellana, 177, -

Knotweeds, 61.

Koamani, see Coix sp., 192,

Koawonee, see Coix’ Lacryma-Jobi, 203,

-

.

‘ 206, 208. i

i Koa sangti, sec Coix Lacryma-Jobi, 303.
200.

! Kodeeskasseeray-kura, see Suzda -mari-

i tima, 71,

: Kodi-juttu-tota-kura, see* Celosia cris'ata,

67.
' Kodri, 38, 40, 47, 49, §59.
| === analyvsis of the grain, 47.
- see Paricum colonum, 40.
i Kot-thorti-kora, see Amarantus gangeticus,
i 6 .

} A’o,':asn, see Celosia cristata, 67.
! Kol, see Apis indica, ;6.

Kolams, wild tribe of Berar, who collect
: honey and wax, see Apis sp., 93.
| Kolis (hshers) of Sitdua, collectors “of
*  honey, see Apis sp., 91.
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*Kombuthem, sce Apis florea, 78.

~

Kol-jen, see Apis florea, 78.

Kols, wild tribe of the Central Provinces
who collect bees’.wax and honey, see
Apis spp., 86. '

Kombujenuhula, see Apis florea, 78,

Kona, see Marsdenia tenacissima, 13.
Konat, ses Marsdenia tenacissima, 113.
Konda-malie, se Polygonum barbatum, 6g.
Kondateniga, see Apis dorsata, 75,
Konders, tribe of the Central Provinces
who collect bees’-wax and honey, see
Apis spg., 86.
Konds, of Ganjam and Vizagapatam, who
collect honey and wax, see Apis sp.. 93.
Konds, wild tribe of the Central Provinces
who collect bees’-wax agd honey, see
Apis spp., 86.
onege, see Apis darsata, 75,
Konagi, a bee of Belgaum?'ssu Apis dor-
sata, 92.
Kong knombi, see Bixa Orellana, 177,
Konge,abee of North Kanard sca Apis
dorsata, g1.
= s¢¢ Apis dorsata, 75,
Konig, 71. P 7
Kar:skarung-sa’g, see Amarantus gangeticws,
g 930
Koroh, see ‘Shorea robusta, 33
Koron, see Shorea robusta, 33. *
Kosen, in Japan aninfusion of parched and
ground Coix grain used instead of tea,
35. [ *
Kosumthen.i, see Apis indicg, 76.
Kogutteni'see Melipona sp > 10
Kpta, 3ee %eli.pona SpL, 7%}.) e
Kite, see Melipona spp., 79.* * o b
Kothi, earthen jar for preserving, Cantbia-
mus flowers, 164, 165. AT
Kothie, smll honey-producing bee of}
Chindw4r4, see Apissp, 86 *°
‘K”slébee of Edst Khandesh, see Trigona
AR
Kotya, “see* Trigona sp. bee o
'Khandesh', gg‘ . S b e of West
Kogsh{-kaha, see Shorea robusta, 33.
Krishna, see Aquilaria Agallocha, 2,

= agaru, see Aquilaria Agallocha,

Kru;néml see Ficus glomerat
R a, 28,
Kuchu_-valli—l(ilmgu, see Manihot, 126,
Kudhita thia, see Coix Lacryma-Jobi, pay
K .Xlﬂa-)kuen, 218. e
ust rakha, see Amarantus s inosus, 6
Kulambak, see Aquilaria Aggllocha, 2 ¥
ulese, see Coix £p., 192. :
Iéu?", see Chenopodium album, 67.
ul-ke-jay; see Arua lanata, 63.
Kulla-kt’th_, see Ficus glomerata, 28,
Kulld rivi, spe Ficys religiosa, 30,

Fe A
' t:::lepnl:,see Nymphza Lotus, var, pubes.

) “4 ;
Kunbis (farmers) of Soldpur and Sitra,

collectors of honey, ses Apis sp., 91, 3. |

INDEX.

Kundra, see Digera arvensis, 68.

Kundyu, ses Digera arvensis, 68.

Kunia, see Ficus Cunia, 27,

Kunjari, see Digeca arvensis, 68.

Kunjira, see Digera arvensis, 68.

Kunjra, see Digera arvensis, 68. .

Kunjur, sce Digera arvensis, 68,

Kuntals, se{{h}ie]ipona spp. 79-

Kiénts, see Melipona spp., 79-

———--, Or smal]%ee uipt%e Panch Mahdls,
see Trigona sp., go .

Kurdas, see Carthamus tinctorius, 149.

Kurdi, see Carthamus tinctcrius, 149.

Kuri, see Ficus Cunia, 27.

Kurku, see Ficus bengalensis, as.

Kuirkds, wild tribe of the Central Provine
ces, sce Coix Lacryma-Jobi, 209.

- wild tribe of the Central Pro-
vinees, collectors of honey, see Aris

e, SPP., 85, 86. 93. L

Kiirtam, see Carthamus tinctoriyus, 149.

Kurths, see Dolichos bitlorus, 35.

Kurting, see Carthamus tinctorius, 14g.

Kurtum, sce Carthamus tinctorius, 149, °

Kurungu-miingi-vittulu-chettu, see Lixa °

Oreilang, 177. N
Kurungu-munjit-varai-maram, see Bixa
Orellana, 177.
Kurz, S, 2, 116, 184, 199, 210.
Kisam, see Carthamus tinctorius, 149.
Kusams, a bright red, produced with
Safllower, see Carthamus, 106.

» Kusanbe, sec Carthamus tinctorius, 149.

Kushumbé, see Carthamus tinetorius, 149
I{itﬁluméa-mru:', see Carthamus tinctorius,

. e

.149. .
P Hdshymbd-vittuslu, see®Carthamus tincs

torius, 149, *
K:t:hu':ubha,_ ste* Carthamus tifictorius,
140.@ * ¢
Kusum, see Carthamus tinctorius, 149,
+ 152, 153, 166, 167, 168, 169.
Kusumba, see @arthamus tinctorius, 149.
Kusumbha, see Carthamus tinctorius, 149.
Kusumbo, sec Carthamus tinctorius, 149.

Kusum phul, ses Carthamus tinctorius,

149. .

Kutea, honey-producing bee of the
Ma.ndla district, Central Provinces, see
Apls spp., 86. .

Kuths, see Carthamus tinctorius, 150.

——— (thorny), see Carthamus tinctorius,

140. s ‘
l{yd.. Major, 8.

Kyeikaing, see Cuix gigantea, 195, 1g8.
Kyesk-pads, see Coix Lacryma-jobi,vaf-
stenocarpa, 210, 218. .

K}'".KP"' see Coix gigantea, 193, 168,

Kyesik-the, see Coix gigantea, var. aquatica,
198, 201. ¢

Kyeik-thi, see Coix Lacryma-Jobi, war.
monilifer, 214, 215,

Kyeik-ya, see Coix Lacryma-Jobi, var.
Ma-yuen, 217, 223.
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Kyeit, see Coix sp,, 192,
Kyst-monk, see Celosia cristata, 67.

. L

Labat, Father, 146.

Labrah, see Amarantus spinosus, 64.

Labro, see Digera arvensis, 63,

Lace, Mr. J. H., 205,

Lachryma- Jobi, see Coix Lacryma-]Jobi,
203.

Lachryma- Jobi, see Coix Lacryma-Jobi,

202.
Lacryma-Jobi, see Coix Lacryma-Jobi,

]

|
I

Lehef, see Apis indica, 76.

Le-kyeik, see Coix Lacryma.Jobi, wvar.
monilifer, 214, 216.

Lelin, see Bees’-wax, also Apis sp., 101.

Lelka, see Ficus glomerata, 28. .

Lesua sdg, ses Digera arvensis, 68,

Leswea, see Digera arvensis, 63.

Letpan, see Bombax malabaricum, 73,

Levinge, Mr. E. V., 185.

Lewkowitsch, Dr. J., constants of Euro-
pean Bees'.wax, 102.

Lewkowitsch, Dr. J., 15,17,

Lhasu, see Calligonum polygonoides, 66,

Lignum aloes, see Aquilaria_Agallocha, 2.

Linschoten, van, 6, 7.

Liquidambar "Altingia, see
excelsa, 1;6.

Liquidambar Altingiana or Kasamala,

Altingia

303, 211,213, 286, 217 | , x19.

Lacryma Jobi Paludosa, see Coix gigan-
tea, 194.

Ladioes, balls prepared from parched
€arthamus seed and dried gmahua

" flowers, 172.

Lagrima de Fob, see Coix sp., 191.

Lahki, 150, .

Lahuswa, see Digera arvensis, 68,

Lahuswali, see Digera arvensis, *63.

Ldl, ved, areckranga, produced with
Safflower, s¢¢ Carthamus, 165.,

Lal beths, see Chenopodium album, 67.

Lil-champa-naliya, see Amarantus man-
gostanus, 64, . « | e

Lile-modb-bdrs, ses Shorea robusta, 3.,

Lalinjra, see Digera arvensis, 63: |

Lal-murga, $ef Celosia cristata, 67.

Lal-murghka,.ser Celosia cristata, 6

alra, see Digera arvensiy, 63. .

éalru. see Amarantus g’ange!icus,.ﬁ‘gf .

Ldl sig, s®@ Amarantus gangetices, 63,

Lamas, see Apis florea, 78.

Laman, se¢ Salsola feetida, 70. .

LLamanis, tribe of Dharwdar, *collectors of
honey and wax, s¢e Apis sp.. g2.

.

Langli, see Coix Lacryma-Jobi, var.

« Loher, A, 214, 218. \

(

67.
lanuz see Haloxylon salicornicum, 69. !
|

monilifer, 214, 215,
Lans, see Suzeda maritima, 71.
Larboma, see Polygonum glabrum, 69.

—— w—s — orientalis, the tree which
affords Storax of European
» Commerce, 117.

—~—— styracifina, American storax °
or sweet gum tree, 117.
Lithagrostis  Lacryma- Jobi,

Lacryma- Jobi, 202.
ithospermo, see Coix Laciyma- Jobi, 202,
Lithospermon, se¢ Coix Lacryma-Jcbi,
140, 202.
Lithospermum Amboinicum, the Salee
Utan, see Coix gigantea,-
} 194.
£ aryndinaceum, see  Coix
. Lacryma- Jobi, 202,
- ——s——¢nditum, se¢ Coix Lacryma-
Jobi, 242., . . .
Ligbea, }. C., 29. .
-Log, se¢ Ficus glomerata, 28,

»

see Coix
k

k)

Lokhra, see Melipona spp., 79. *

Lokiaru, $e¢ Digera arvengis, 68,

Lonars (metal-workers), see Bees’.waxy
also Apis sp., 101, © e

< . . Louis, Professor H.,on iron-ores, 1g.
Lambs quarters, se¢ Chenopodium album, |

Loureiro, early writer, g, 190, 193, 203..
Lowa. see Ficus glomerata, 28,

Lowe, Mr. R. L, 205.

Linak, see Chenopodium album, 67.
Luta mahawria, see Digera arvensis, 68.

| Luths, sz Coix Lacrympa-Jobi, var. Ma-

vaen, 217, 223.

Lasiosiphon bark and that of Aquilaria ; Ly:car, see Apis dorsata, 75.

Agallocha ¢dmpared, 10. ®
Laterite, iron-bearing, analyses, 30,
Latéan, Latkhan, see Bixa Orellana, 177.
Lawha, see Aquilaria Agallocha, t.

Law, Mr. J. 5, 199.

Lawrence, Mr. H. S, 201.

l.awson, Mr. W, 182., 183.

Lay, Mr. €. E, 17.

Leather, Dr. J. W, 131, 227

Lécythis, 120. L

Ledaustyeik, sse Coix gigantea, 195, 198.
Lee, Mr., 6.

| ——— — species of bee found in Assam, see

Apis dofsata, 84. .
*

M .
L[]
Ma, see Carthamus tin&orius, 149,
Macgowan, Dr. D. J,, 12, .
Mackichi, see Polygonum plebeium, 70,
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Machujam, see Bees'-wax, also Apis sp.,
tor1, oo i

Macmillan, Me. H. F,, 136.

Madanaganti, see Alternanthera sessilis, 63.

Maduvars, forest tribe in South Coim-
batore, who collect honey and wax, see
Apis sp., 96.

Mahal, see Apis dersata, 75.

Maharose, honey-producing bee of Chind-
wird, see Apis sp., 86.

Mahars, tribe of the Sholapur division,
collectors of honey, se¢ Apis sp., 91,

Mahook, ses Apis dorsata, 75.

Mahua, see Bassia latifolia, 34, 33,

Mohwa flowers dried eaten with parched
seed of Carthamus, ses Bassia latifolia,

172. [
Maida-darakht, see Manihot, 1326.
Mainam, see Bees'-wax, Apis sp,, 101. o
Maingay, Dr. A. C. 133, 130. .
Maize, ses Zea Mays, 4 -
Makauk-lwe, see Coix tacryma—!obi, var,

Ma-yuen, 217, 222, 223. L

Maklue-yan, see Coix Lacryma-Jobi, var.

. stenocarpa, 210, 213. .
Milas teni, see Af»is dorsats, 75.
Mali, analysis of the grain, see Eleusing

© Ay 47 4
— ssu ss;leusine 2gyptiaca, 38, 40, 43, 43,
48, 51.
_‘Mallet, Mr. F. R,, 20, 21.
Mallotus philippinensis, dye occasionall
. used as substitute for that &t Bixa Orel-
. lana, '184, S .
Molmaydi,ses Indigofera glandulosa, 4q, |
M ; s 8. & Co,, shippers and gealers
‘ in Beeg'-wax, 83, oy
- Manchi, . see Eleusine 2gyptiaca, 382 28: ."
Manchtilp, pirtly domesticated bee of
hmir, see Apis sp., 89. e
Man':'ba, esculent toot of Manilbt utilg.
¢ sima, 133,
Mandiocca, esculent root of Manihot utilis-
sima, 123, , ., ’

Mancbhs, see Eleusine a;gyptiaca. 3’ 43,

43

Mangifera indica, one of the trees pre.
ferred by the Hill Bee, Apis dorsata, 55,

Mangs, ctribe of Sholapur, collectors of
honey, see Apis g , 9I.

Manihof utilissima, introduction to East,

: 123.
the tapioca plant, 123,

. 126, 123,
Manna secreted on. the leavest of Salsola

foetjda, 70.
Mantras of Brahmins and Goshais written

on the bark of sachi tree, o0,

Manupendalum, ses Manihot, 126,
}ﬁl h.M.r. F. l:n., u“S.

ara-chini, see ag‘g ot, 126.

Maranta, manuf; of
also Manihot,lgs.e starch from, see

Mara valli Kilangu, see Manihot, 136
Mars, see Ficus bengalensis, 35.
e oo — glomerata, 38.
Maries, Mr. C., 196.
Marlweir, see Coix gigantea, 195, 198,
Marnd, 7. .
Marquart, L. C,, 8. .
Mdrsa, see Amarantus mangostanus, 64.
Marsdenia tenacissima, course of bast
fibres, 114.
N ﬁbl’e) 111, ‘}3'
I tr— ———. Sa— IR WS = chem ¢
examina-
tion of,
112,
e, Santdli
me
of pre-
paring,
o 114-
, valuation

in L3ndon market, 112,
Martin®Mr. E. P,, on iron-ores, 19,
Maskelyne, Mr. N. S,, 15.
Mason, pr. F.,4, 16, 117,233,
Masters, Mr. J. W, 10, 205. -
Matala, ses Amarantus gangeticus, 63.
Math, see Amarantus gangeticus, 63
Mathla, see Amarantus gang'ehcus, 63.
Mitiméblm see Phaseolus aconitifolius, 9.
Mgwadi agar, see Aquilaria Agallocha, ?
— e wood of Aquilaria Agal
¢ cha,B.. . .

Mawal, see Celosia cristata, 67.

Maxw{ll, Dr. W, 133, ..
‘Mayal, see Basella alba, 65,

‘Ma-yuén, 229. -, . .

McClelland, 199, 2a4. v e
22chhetassog, - see Polygonum plebeium,

70, ¢ .

Meds, see Ficus glomerata, 28.

Meflpona lzvigeps, 8o.

v ruficornis, 80,
- (Trigona) spp., 79, 8o.

Méllugq, ses Bees'-wax, also Apis sp., 101,
Mena, see Bees-wax, also Apis sp,, 101,
Mercury, Sulphide of, in making paper;

10.

Merie arak, see Polygenum plebeium, 70.
Mesua ferrea, a tree with which is often

associated Altingia excelsa, 116,
Methar, sse Haloxylon saligornicum, 69.
Megers Bros. & Co., shipgers and dea?ers

in Bees'-wax, 83.

Mezereon bark and that of Aquilaria

Agallocha compared, so0. .
Mezhuka, see Bees' wax, also Apis sp.» tol.
Mhars, village tribe of Belgaum, collectors

[ SN

of honey, see Apis sp., 92.
Milium Solis, see Coix Lacryma-]obi, 202,
Miller, C. J., 204. -
weeee, Phillip, 191,
Mim, see Coix Lacryma- Jobi, 203

INDEX.

Min, ses Beés'™-wax, also Apis sp., tor.

Minum, sec Bees’-wax, also Apis sp., 1o1.

Miquel, F. A. W, 116.

Misri, see Melipona spp-, 79

~———-<jiga, see Melipova spp., 79.

Mitchell, Me,,35.

Moana karabu, see Coix gigantea, 193.

Mochi, in Jspan, the pounded grain
of Coix, 225 .

Modhku makhi, see Apis dorsata, 73,

Mohal, see Apis dorsata, 75.

Mohra, honey-producing bee of the

Mandla district, Central Provinces, see |

<A i3 5 .y 86,

Mohrg, scgpAp‘xs indica, a bee of West
Khandesh, go.

Mohury, ses Apis indica, 76.

Mokunu-wanna, sts Alternanthera ses
silis, 63.

Mollison, Mr. James, 126, 157, 163, 171¢

AMom, see Bees'-wax, also Apis sp., 101.

e——-china, see Sapium sebiferum, 31,

Montera, Colombian race Cassadkm, ses
Mauthet, 132. ,

Mookerjee, Denonath, Calcutta Be¢s'-wax
merchant, 83 s

Mqon, Mr. A,, 166. ]

M(?gnea:. male trees of Aquilarla Agallo-
Ch8’4- ’

Mornay, A. L. De, 137. R

Moselev, Mr. H. W, 310. .

Moshwkkin, ses Bees™-wax, also Apissp.,
101. . - <L

Moti lane, see Salsola feetida, fo. . o .,

smm e _Alternanthera sessilis, 53 .

Motley, Mr. J., 248.

Mom'cgn; sse Sapium.sébiferum, 14,7 .

JMoyan, in Burma a species oi,.Strpbl.-.
lanthes, see Apis sp., y8.° o

A oyds, see Fious glomerata, 28, % .

Moye byah, ses Melipona spp., 79

Mrigaru riksen, ses CoiX gigantea, 195,

198.
i Coix sp., 198.
Wﬂr;raku. i — Iga,cryma-jebi, var,
Ma.yuen, 217, 2)9. .
Muasfir, see Carthamus tinctorius, 149-
Mukerjee, Mr. N. G, 145, 151. :
Mulhara-vesoppu, sce Amarantus sp:nosus,
64. )
Mul!?m-cht'ra, ses Amarantus spinosus, 64.
Mullu-dantu, s¢¢ Amarantus §pinosus, 64-
Mullu kirai, see Amarantus spmosus,p.A
Mullu-thoria kora, see Amarantus spino-
s, 64. )
Muizudla'-:ofwkum, se¢ Amarantus spino-
.5059 64. .
Mung, see Coix Lacryma-Jobi, ver. Ma-
ymm’Gﬂ& W '99 203, 204. 314
ro, General W, 199, 303, 204. 3714
g}::di' or mundo,'sec Carthamus tinc-
torius, 149, 150 . .
Hureth, head dress, of priest dyed with
Safflower, s¢s Carthamus, 173.

.
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Musari egalu, se¢ Melipona spp., :o.
Musciaceo, Mr. G., 1 p *PF 9
Mussan Tenas Egalu, s bee of the Nellore
district, see Trigona sp., ¢5. '
Museru-téngo, see Melipona spp., 79.
Muthuragus, expert honey collectors o
Nellore district, see Apis sp., gs.
Muti, sea Alternanthera sessilis, 63,
AMyal-ki-bhayi, sec Basella alba, 65.
Myroxylon Pereirz, tree that yields Bgle
sam of Peru, 118,

N

Nigas, 10, ¢
Ndgas, rotation of crops among the, 220,
Nihdls, wild tribe of the Central Provinces
and Rast Khandesh, collectors of honey,
ses Apis spp., 85, 91. _
Néikdds, gild tribe of the Panch Mahéis,
coflectors of honey, go.
Naikers, wild tribe of South Malabar, who
collect honey and wax, see Apis sp,, o§
akkalus, tribe of professional Koney
gatherers of Vizagapatam, see Apis sp.,
9-‘-' * *
Nalla-doggals, see Amarantus spinosus, 64
Nals, 46. :
Nans, see Polygonum barbatam, 69, °
Nan-ta-yok, or Burmese storax, ses Altine
gia exceldd, 115, 116,
u, sea Altingia excelsa, 116,
Rantonkiang,cee Acacia Farnesiana, 99,

.

4 Narangy, ‘orgnge “ellow, produced whh

- Satfower, see Carthamus, 163, 16y.
Nasari, see Melipona spp., 79

. Lt -
“{ Nasri-fen, domesticated be€. of Kévarg. o

see Trigona-sp., 92.
———resen) see Melipona 8pp., 79,.92.
thens, ses Melipona spp., 79, -
Nails (wood demons, Dryads} in. Burma

propitiated before swarming of bees,
see Apissp., 98. .
Necklaces of Coix, ses Coix Lacryma-Jobi,
207, 208, 209, 21§; 216, 227.
Negrita (No. 1), Columbian race Cassava,
see Manihot, 132, .

~(No. 2}, Colombijan race Cassava,
see Manihot,%sz
———~ (No. 3), Colombian race Cassava,
see Manthot, 132,
(N8. 4), Colombian race Cassava,
st Manihot, 132,
Neuviile, M. H., 134, 135. .
Nyacha, see Aquilaria Agallocha, 2.
Ngap, see Apis indica, 84. .
Ng:-yan. in Burma a fresh-water .watee
cat-fish dried in the sun, see Apis SPn

98‘ -«
Nicholls, Dr. H. A. Alford, 180, -
Niederlein, 145. .

Nikiti mohu, see Apis sp., 93.
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Ns‘lgggr. dyer, se¢ Carthamus tinctorius,
169. ’

Niru-ganneru, see Polygonum barbatum,

Noronha, C,, 116, 119.

Neotay-sig, ses Amarantus gangeticus, 63.
Notia-sig, see Amarantus gangeticus, 63,
Nundy,  Modhusundum Rampersum

Bhobuturum, Calcutta Bees’-wax mer.
chant, 83,

" Nurse, Major C. G., go.

A

Nwahmi, see Aquilaria Agallocha, 2.
Nyaungbaund;, see Ficus religiosa, 30.
N hah, see Aquilaria Agallocha, 2.
yctanthes Arbor-tristis, 165.
Nymphzea Lotus, var. pubescens, as a
famine food, 38, 44, 45, 42, 49, 51, 58.
Nyounghaude, see Ficus religiosa, 3o.

* e
¥

o .

&

Oatmeal, analysis of, see Avena sativa,

A

Oil of Carthamus tinctorius, extraction of,
160. *

— of Sapium sebiferum, 14, 15°

Okhi, mortar used for pounding florets of

* Carthamus tinctorius, .164.

Ole-sanasana, se¢  Coix Lacryma-Jobi,
204. ‘

—— -thent, see Apis florea, 78.

Omra, 46. - i 7 .

Oplismenus, colonus as.a famine food, 48;

Ore shdles,-analysis, 20, o
Ormil, see"Ficus glomerata, 28. .
O#re, ses Spatholobus Roxburghii, 113!
Oru Xoru, s+! Panicum sp., 39, 42.
Oryza sativa, aralysis of grain, 4;.
Ouseley, Col. J4R, 12. :

4

-
: P

Pacho (No. 1), Colombian race Cassava,
see Manihot, 132.
=——(No. 2), Colombian race Cass
see Manthot, 132.

— (No. 3), Colombian race Cassava,

see Manihot, 122.
—= (No. 4), Colombian raee Cassava,
see Manihot, 132.
Pachuya, a colour that dyes four turbansg,
s8: Carthamus tinctorius, 167,
Padharias, professional eaters of Bid root,

ava,

45,
Paidi, see Ficus glomerata, 28,
Palak, see Beta vulgaris, 66.
- Ficus glamerata, 28,
- Spinacea oleracea, 70.
Palang, see Chenopodium album, 67,

L Raton, Dr. D. N

INDEX. -

Palang sag, see Beta vulggris, 66.

Palanks, see Beta vulgaris, 66.

~———-—— Spinacea oleracea, 70.

Palkai, see Ficus Cunia, 27.

Pdlki, see Spinacea oleracea, 70.

Palmer, Dr. E., 214.

Palo Daguila (= Pao Daguila), 6.

Paloma, Colombian race Cassava, see

Manihot, 133.
Pands, see Amarantus mangostanus, 64.
Panicum colonum, as a famine food, 38,
30, 48.

javanicum, as a famine food, 38,
40. .

miliaccum, 157.

sp., as a famine food, 38, 39, 4!,
42, 48.

Panwa, see Ficus glomerata, 28.
Panthin-bin, flovers of, in Burma, pre-
~ferred by bees, scz Strobilanthes, 08.

Pa-ny aung, see Ficus bengalensis, 25,

Pao-Diguila, Aloes, wood, 2.

Papereyelded by bark of Aquilaria Agal-
locha, 1, g, 10.

Pappu kura, sce Chenopodium album, 67.

Paradise wood, 2:

Pardhans, tribe of the Céntral Provinces,
c8:<6nllectorsof Bees’-wax, sce Apis spp,,

Pareira,Dr. Jonathan, 118,

Parish, Rev. (. S, P., 8o.

Parker, Dr. G. W., 218,

Parkinson, John, 195

Parég, see vicus glomerata, 28.

Parupu kive, see Chenopodium album, 67,

ALanuu, best variety of bee in Chamba,

* Panjab, see Apis sn., 8g.
Patharyga, see Polygonum glabrum, Gg.

ocl, on famine foods, 27,
38,2/, a oods, 37,

Patterson, Mr. Alfred, 46.

Pearce, Mr. R. W,, 204,

Pearl tapicca, nfethad of manufacture, see
Manihot utilissima, 116, 137.

Pedda-bach-chals, ses Basella alba, 65,

bulchala, see Basella alba, 63.

————vgalu, ses Apis dorsata, 75. .

Peddapera, see Apis dorsata, 75.

Peddimari (maprs), seq Ficus bengalenais,

2.

Peras- alwu, see Apis dorsata, 7

——~Tenai Egalu, a bee of li'e Nellore
cdistrict, see A pis dorsata, gs.

Peralin, see Ficus Rengalensis, 25,

Peralu, see Ficus bengalensis, 23,

Peria-them, sge Apis dorsata

gan'mz, see ’Ficus unia,rs;;. 7S *
erumthens, see Ani

Peruthortask B Aorsata, 75,

0raG, se:, Amarantus panic
latus, 64. ¢ P n

Pests, insect, of Carth i i

Petiv;r, James, na 7r s tinctorius, 154
Phagwars, ses Vicus bengalen
Pharmacographia indica, 191

S
S

sis, 25,

g

Pipulysee Ficus religiosa, 30. .,

o

Phaseolus aconitifolius, in making paper, 9. ]
Phaa;z::“o, se¢ Bees’-wax, also Apis sp.

iot.

Phlobaphene from Shorea seeds, 36.
Pheemx sylvesteis, date palm, !63 .
Phog, ses Calligonum polygonoides, .
Phogla, ses Calligonum polygonoides,
Phogalli, see Calligonum polyggnondﬁez,
Phok, ses Calligonum polygonoides, e
Phol saranchi, see Alternanthera sessilis,

63. - . .
ontents in laterite ore, 20.
Phosphorus ¢ -—in Tanli iron-ore, 22.

e e percentage in  laterite ore,

a1.
Pierre, Mr. L., 218. .
j d, see Chenopodium album, 67.
g:’g:::d.sweek, ses Chenopodium ambro-
toides, 68. e
P:'I:‘-ov:i?ghkal, see Celosia c_nstata,667.-
Pilawpinan-myouk, sce Manibhot, 120. ers
Pils, water in which Carthamus Eou
fave been washed, 166.
Pimpal, see Ficus religiosa, ;0.
Pimtala, see Ficus religiosa, 306 .
Pinde-conda, see Erua lanata, %
Pindi-chetter, se¢ ‘f{i{ua !anata: 3.
Pipal, see Ficus religiosa, 30.
——— se¢ Ficull religiusa, 75.
ey AN, S8 Sapium sebiferutg, 11.
Pipar, ses Ficus religiosa, 30.
Pipla, see Ficus religiosa, 30 .
Pipli, ses F icus-religiosa, 30. .
Piplo, see Ficus religiosa, 30. ° ‘, .
Pipral, see Figus religiosa, 30. - o
Pipra, see Polygonum plebeium, 70. * |
Piprs, ses Ficus religidsa, 30.

1 Ficus religiosa, 30. . <
Stf'u ;’i:;.ﬂh,lstage of sepatating-dye-stuff
' from yellow, ses Carthamus tmctor:us,
164. . .
1 Sapium sebiferdm, 11.
g:;f:;r;ﬁ beeera ¢ prepared from Cassava
root, se¢ Manihot, 134.
Pi-yu, se¢ Sapium sebiferum, 13.

By low Basella alba, 6.

Podru, anglysis of the grain, so¢ Panicum
j icum, 47-
e ,];v;::;m"" avanicum, 38, 40, 41,

p,:: 4:10'05 ¢ ;?n haa Lotuf, var pubes-

cers, 38, 44 .

Y 112 alba, 65.
;o;;'::a‘-bg:z-eclhaali, we Basella alba, 65.
i s e Carthamus tinctorius, 149

Poly; f the, 60.
lygonacea, pot herbs o . .
gglzgznum barbatury, as a pot herb' g?. t7h

——

~ second value, 62, 73

e plebeium as 3
minor value, 70, 73

h Q.._.-—-—- glabrum, as a pot herb, iﬁ.%d of

famine

i pullaténiga, see Apis indica, 76.

L S E 249

Péiygonnm stagninum, as a famine food,
70y 72.

Pomad, 46. .
Ponnaganti, ses Altgm.amhera sessilis, 63.
Poonanghennuy kivai, see Alternanthera
sessilis, 6 ..

Porodumer, ic Ficus Cunia, 27.

66. | Poroh, ses Ficus Cunia, 37.

Porok podha, se¢ Ficus Cunja, 27.

Porte Suif, see Sapium sebiferum, 11.
Potati, see Basella alba, 65.

Poulain, h:ﬂ ‘M., 125, 145.79

Pove, see Melipona sp . . .
P:;'a'ri-jo-bsj,pom a"rthamus tmdorms.

szugi, see Bixa Orellana, 177.
v. T., 204.

Pt Baden, 6. _
Poyé, a bee of Ratndgiri, see Trigona, gt.
— se8 _elip[c)ma ;{;;p;',l Zg.

i or D., 196, .
I!Z:nax;:'nc aa]'d contained in Cassawa root, see
M\mil&t, 120, 130, 131, 133, 134.
Puchadioo, see Panicum sp., 39, 42.
Pus-sak, ses Basella alba, 65.
Pulla Tenai Egalu,a bee of the Nellere
®  district, see Apis florea, 95.

pullu egalu, see Apis florea, 78. .

. , see Manihot, 126. )
Puli-penang myouk, see Manihot, 126. ~
Punnee-heeray, see Celusia cristata, 67.
Purai, see Basella alba, 65.

Puris, cakes prepared with oil gf Catthamns
% tinctotius, 172. - C
Puroh, se¢ 'B;"s]elld albs, 65 ', I~ °,
Puyshpatit, set Apis forea, 78. ", *
Bapé-nyet, 79, 80; a resinous wax Yielded

o e St

8 ok yleiaee
N 't" by the Dammer bee, see\‘M.‘chpon:i spp-,

PyJ?a'i%qp. medium-sized bee of Burma, see
Spis sp., 93. . .

—— aung, see Apis indica, 76. ]

—-'-(;ifl’argestpan}i mast infportant bee of

Burma, see Apis dorsata, 98,. 99
———, s¢6 Apis dorsata, 75, 98, 99."
Pyi-nyoung FPyi-nyaung). ses  Ficus
bengalensis, 25.

-

Q
Qurtum, ses Carthamus tinctorius, 149.

[ ]

R .
Rab (Kanjs), se¢ Panicum colonum, 4o, 4%.
Rdgi, see Ficus religioa, 30, « .
Rdi, ses Ficus religiosa, 30.
Raiya, ses Ficus religiosa, 30
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Ra]!:;a;hal Hemp, sce Marsdenia tenacissima,
Rakta rohida, see Polygonu a
Rél, see Shorea robnslg, 33.m glabromm, G-
Reola, a4 Shorea robusta, 33.
Ral Bala, see Shorea robusta, 33
=~ #afed, sve Shorea robusta, 33.
~~— 80rd; sse Shorea robusta, 33
Rambial, see Ficus glometsta, 28,
- Rangamali, ses Bixa Orellana; 177.
B ———hannu, ses Bixa Orellana, 177.
Ranga sa’g;. see ;\\mafantus gargeticus, 63,
- 33k, se¢. Amarantus gangeticu. .
Ram‘p'hyl, see Polygonum plg;)igm, 7;' 6
Ran;s_, s#¢ Ficus religiosa, 30,
Ranjjsndhala, see Coix Lacryma-Jobi, 203,
Rantet, see Ficus bengalensic, 25.
Ranmatai, see Coix Lacryma-Jobi, 203,
Rasa mdla, Allingia excelsg, 116, 117, 119¢
Ratooti-ség, see Polygonum stagninum, 70.
;Reu_-mth, se¢ Amarantus gangeticus 63.
Rivi, see Méus religiosa, 30. ¢ .
Reinherz, Mr. O., on the chemistry of frui
of F:‘cus,'u.
———~=——e—=—— on the sevds
© robusta as a food, 33 of Sho.rea
Reipom, see Bisa Orellana, 177.
fibre_and of Marsdenia tenacissima
- compared, r11.
llg:eede, 1 )
cRhus sp,, holtowed ili
. s e: b logs utilised as bee.
ice, analysis of grain, see Or{za sativa. 4
Ridley, Mr, H. N 204. 3' 8 satve, 47.
Riley, Mr, 223, I
Rinjal,epe Shorea rohudta, 33.°¢ ..
Rish bargad, seo Figus bengalensis, 28.¢ .
Rishtas, dried apricots used in Safficyer

. <
1

dyeing, se¢¢ Carthamus, 170, ;

Ritchie, Dr,, 190 - SU
" Riu, sse Ficus Cumia, 27, . b

Robinsom; Mr. W, 10, '
Rosa mollas, R. maloes, early name; for

storax, nc_Altingia excelsa, 117 ©
Rosaries, grains or seeds as beads of, see

Coix sp., 337. ’
Roti-4lu, see manihot, 126,

Rottger, 10q.
Roufeg J. P, 166,

Roucou, ses Bixa Qrellana, 179.

Rowats, tribe of the Central Provinces who
collect  bees’ wax and honey, ses
Apisspp,, 86.

Roxburgh, Dr. W., 2, 12, 105, 198, 199,

203, 203, 210, 2323. ¢

Roy, Nilmoney, =~ Calcutta Bees™wax
merchant, 83,

=== Odhor Narain, Calcutta Bees’-wax
Merchant, 813.

Royle, Dr. ]. Forbes, 11

Ruggeri, Mr. R., 15¢16. s

Rumnds, ses Ficus glomerata, 28,

Rumex maritimus, as 2 pot herb, 76, -
e vESicaTins, a3 a pot herh, 70.

Rumphius, G. E,, 119,1
Rusby, Prolessor R. ?x.. a.

S

Sach, Dr., 109. ’
Sachi, s¢e Aquilaria Agallocha, 2.
— tree, or alloe-wood, 9.
—_— %dt', ;_« Aquilzria Agallocha, 9.
~—~— puthis, records on bar ilari
Areldar e k of Aquilaria
Sadhe,abee of East Khandesh, se¢ Apis
indica, 91. .
Sadhi, oil plant, ses Carthamus tinctorius,
149.
— s¢e¢ Apis indica, 76.
Safflower, acreage under, see Carthamus
. lxgcto:ins, 153, 158.
o===— se¢ Carthamus tinctorius, 1.¢
~——%— dye, industry cf Cenlrals’Pro%nee,
LU secline in, sse Carthamus
tisctorius, 152 '
—— ~r— registered in Indian Museum,
_ see Carthamus, 17 -
~————trade in, sem zan!m
v ] tinctorius, 174.
s oil, se¢ Carthamus tinctorius,
. 160.
= ——— seed and oil-cake analyses, sece
. !Céirlhamus tinctorius, 163,
—oc——="registered in Indian Moseam,
-t see Carthamys, 175, ..
rE——— seeds  registered  in * Jmdian
‘Mubeum, “see  Carthamus,

13

. ‘175. -
,%gﬁ,lGro«en atd Red, of Calcutta matke‘t.

Sagar-Tagar wood, 5. ‘

Sagﬁ:hau ai.‘_sn“ Amarantus mangostanus,

Sagot,. M., 123, 129, 146.

Sagyeik, see Coix Lacryma-Jobi, ver.
. Masyuen, 217.

=~ — Coix

Lacr o A
Ma.yuen, 221, yma,  Jobi,  sar.

ahab, prepared dye of § ower,

.Qanhangns tinctozus, 1€6, :g. Nl

Saps, P&“’““‘g‘ carbonate, used in preparisig

afflower dye, see Carthamus t; i

sa}.g:s,!goo. }6171. 168, 169, 1j0. netocius,
imats or fuller’s earth i ]
with Bixa Orellana, ,as." %ed in dyeing

Sajiimatti, see Barilla, 63.

Sakher, see_Shorea robusta, 33

Sdkhu, see Shorea robusta, 33.

Sakhua, see Shorea tobusta, 33.

Sakku, see Shorea robusta, 33.

Sakoh, see Shorea robusta, 33,

Sakwa, sre Shorea robusta, 33,

Sakyeik, see Coix LacrymaeJob A
Ma.yuen, 217, 222, z:g Jobh var

' '.
'—-—f—, see Panicum colonum, 38-59.

Scirpus grossus,

hoved % josta, 33.

i‘—lt-: ‘:ofds, (:ompositio}s:3 of, see Shorea

robusta, 35- .
Séla, see Shorea robusta, 33.
Salas, sse Shorea robusta, 33. -
Salaschi-sat, see Alternanthera sessilis,

63, .
Sdl l?rr':haﬁhal, see Shorea robusta, 33.
Salee, see Coix Lacryma-Jobi, sar. Ma-
vuyen, 308 . .
utan, ses Coix gigantea, 203.
Salones collect Aquilaria, 4.
Sdl seed perhaps poisonous to stock, 6.
alsola fatida, 70.
galtwor{s as fa7mine foods of the small
value, 63.
wa, see Shorea robusta, 33.
mlaseru, ses Panicum sp., 38, 39, (0
a. .
mis, 42. .
mo, :nalysis of the grain, see Panicum

colonum, 47. )

Samphire (Arthrocnemum indicum, 63.
Sangjs, see Ficus Cunia, 27. =~ ®
Sankhlu, see Coix Lacryma-Jobi, 203.
Sanmkhru, see Coix Lacryma-Jobi, 203.
Sanklu, ses ((::gli’ %acryma-}ogl'. 233.
kru, ses Coix Lacryma-Jebi, 203.
g::tals. aboriginal tribe, ,Rél'“ahﬁ Hills,
nse Marsdenia tepacissima, 113, o
ium sebiferum, t1. R
g:fang. see Apis dorsata, 75. -
Sarei, see Shorea'robusta, 33. - 1 ¢
Sargi, ses Shorea.robusta, 33. -
Suringa, see Shoréa robusta, 33. - B
Sarjom, see Shorea robusta, 33. |
Sarjum; se¢ Shorea l_'o.busta, 3.
Surposh, the copper stlll..head; 7. &,
Sarwak, see Oplismenus colonus, 45,
Sasi, see Aquilaria Agallocha, 2. o
Sassaf, see /Eiua lanata, 63> ¢
Satar, see Apis indica, 76.
Saltde, see Apis indica, 6.
Sateri, ses Apis indica, 76, 77-
Saths, see Apis indica, 16, 77+
Sathpuria, see A pns'mdlca, 76, 77+
Sative, see Apis indica, 76.
Satpada, see Apis indica, 76.
Satree, see Apis indica, 76,
Sattapuri mohu . sce Apis indica, 93. s
Sasi#s avak, see Polygonum glabrum, 09.
Savaras, gather honey 1n izagapatam,
e Apis 5p.. 94, |
Sav;‘ri-bsum'?see Manihot, 126.
Sawyer, Mr. A.M., 125 134, 147,
Sprenlati, Mr., 15,
SChlagintw?i‘t, A., 218, .
ter, R, 137. ,
gcc:'we:}l,b, Examination of Bees'swarx, se¢

Apis sp., 101.

-

s a famine food, 38, 45.

A

' ,nlnl;t. . v 1)

Scott-Eltiot, Mr. G. F.,205. - =~ =

Sedgwickia cerasifolia, ses  Altingim
excelsa, 116. - -

“Sekura, ses Shorea robusts, 33. . - . -

Sekwa, see Shorea robusta, 33.

Selungs collect Aquilaria, 4, 6.

Semann, Mr., 265. :

Semler, H., 129, 144, 145, 180.

Semul, see Bombax malabaricum, 75.

Sen, A. C, 151. ;

Sendri, see Bixa Orellana, 177.

Sendurgam, sse Carthamus tinctorius, 149.

Sendurkun, gee Carthamus  tinctorius,

149.
Seral, see Shorea robusta, 33, .
Sesamo Annuo, ses Coix Lacryma-Jabi,
203, .
Sesamum indicum, an occasional adulter-
ant of Indian Bees’-wax, 82.
Shafatils, see Manihot, 159.
Shah, Mr.B. C,, 157,150. @
Shahdeki Shakks, see Apis dorsata, 75,
Shél, see Shoreg robusta, 33.
Shdl-ke-pandi-kd-jhir, see Bixa Orellana,
177, Y
Shang. sse Bees’-wax, also Apis sp., Iol,
— see Oplismenus colonus, 48.
———— millet. analysis of the-sceds, sPe
< Oplismenus colonus, 48.
Shamak, see Oplismenus colonus, 43. .
Sham-shaw, see Coix Lacryma-Jobi var.
stenocarpa; 210, 212.
Shangris, food of. 4o0. . .
Shins, ceremony perfurmed by,%n Burma,
. * before* swarmirg of begs,,!g?Ap;q

t

“e .,bu- .
'Sﬁ:h%hirggken, see Manihot, 126. « °*
Shaw, Dhan Mudhun, Calcutia Begs'-wak

e { - merchant, 83. -

~—- Meéghoe, Calcutta Bees'-wax mer-
chant, 83. ® K
Sheneri, see Bixa Orellana, 177.
Shir, see Ficus bengalensis, 25.% %,
Shivuthent, see Apis tlorea, 78. .
Sholagars, a wild tribe of North Coithb%.
tore and Nilgiri Hills who ¢éollect
honey and wax, 95.
Shora, see Salsola {cetida, 70.
Shorag, see Salsola feetida, 70.
Shorea robusta, seeds au a famine food,

33-

Shortt, Dr. ], 125.

Shuttleworth,eMr. R, |, 205, 214. .

Shey-gan-scih-heang =*liquid benzoin ",
see Altingia, 120,

Sikra kracha, see Coix.Lacrymas-Jobi, sy,
stenocarpa, 210, 213. -

Stkra krada, see Coix Lacryma-Jobi, var,
stenocarpa, 210, 213. M

a— kraou, see Coix Lacryma-Jobi, 203,
208. - «

Siktha, sse Bees’-wax, alzo Apis sp,, 101.

Silaras, trade name for the incense called

Sckovanna mudela mucca, see Polygopum
glabrum, 69.

oriental storax, 117.
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& Yor, 322 Bees'.wax; also Apj i
, 582 B : pis sp., o1,
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rrn- y-0ayr, see 4
Sitya, see Coint Lacryrﬁ_‘]‘:blim:‘; %,
, hocarpa, 210, 213, ’ " e
Siya, a pestle, 7. ¢
Smith, !?r. F. P, 13, 235,
Seapmaking Folsiok: ,
ing from i i
Sodoi, se@F igcus Cufl:?’zuym sebxférum, e
recw, see Coix Lacryma.
——-—-m,«yuen. 217, zzo. Jof, poc: Ma-
nnay, see Coix Lac -Jobi
© var. Ma-yuen, 317, 2?;“ Jobi,
= 4§50, st0 Coix Lacryma-Job;
7,

var, Ma- !
il efect of on M uLi220-

nder, Mr., 205, :‘;':Ot utilissima, )3J
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43, see Mel
gxdyu, white beg of wgsotn?(s?&"t{:i %
Soo.’lg’ ses Acacia Pennatay s go.
Pelia, see Apis flurea, 48, °
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i :gﬂmmal Bata
Swiss Chard, ses Ba‘“:;"#&

INDEX.

Strobilanthes, fowers irBurma pref,
) — ci‘l)iy bees, see Apis 3p., g3,
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ower bee, Apis florea, 79,

“—.____ uﬂ‘th' -
1805y e
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Stuart, Mr, A, g‘é\ag:? o 96.
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o Mantima, as a famine b Ly

Subdn, seo Carthamug ¢
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Syfir, see Carthamus tinetor;

Sa:e&mt, see Rumex ves;

S: ‘}‘ubub, 222 Rumex vesicarius,

sup see Carthamys tinctoriuy, y

T o Bl s 5, %
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potatoes gnd va compared,
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Spinacea 2, 70 | Tafi-khovos, e Cel rantus paniculatus, 64
; Ta‘boz %, 0512 criskata, 67,
»

oleraces, ag $
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in Manihot utilissima, )
sm::;’uj e .
g ;‘r.;, see Sapium sebiferym,
1, TS, Se Saphm sebiferym
Stockbridge. H.R, 1 * .
Stor:s' ADr. J. B, 199.“'
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armese, sep Altingia excel

viental, shem 8, 11
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ferum, 'rle.e, Chinese, ses Sapium sebie

Tamarindys indica, 170,
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;and:l?ﬁ“ Digera artensis, 63.

able, sse Sapium

ammng see A
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Bpioca, see Manihot ytilics;

‘n?s;; % l“.utnhsssma. 133, 134
eal inferi 4

3 . or 2§ manufactured

r"z‘Ch"‘& growers, se¢ Manihot,

Vinces whon ransacking bee-hives, 85

, (4
X038, a torch used in the Central 3:0- ¥

. far-cluni'.‘;:“ Sapivin ”W:;“ b saji

— P;Im,

Tatnis,
. Tonngys, 2o
A o

7 eer, Masyue

InoEXs

.\ Tirrhys, see Ch
} Todl’z'. A, 214, 218, .

m, 11.
the ashes .

seq Boragsus fabetlifer,
:mthr:f'mu tinctorius, 165
ajvenyis, 68.

es, 66

[ pkss
Tamvp.m & : ’.;:, i
-, 3 .
s '.‘ m.(‘,;ix Lacryma- Jobi,
n, 317, 3338 .
‘s travels, sss Apis Sp, 101,
30

Taverniet
{ » w. ”» .,
;:Lhﬁ‘:‘f: see F?ws g?amduu. 28,
en

‘Tea, Mexican, /¥ Chenopodium ambrosis
‘vides, 68,

) ’Tlmult')'a. e

" ferminalia A;juu‘ one

Ama(r:lntus s;inosus. 64.
f i, 37,
Ficus Cunis, ne trecs pre-

Tevegam, see ;
ed by the Hill Bee, Apis

err
dorsats [
‘ fesred by thie Hill Bee,eApis

.dorsata, 75 ge
a8 (ot fiack dye from the
fruit used by Santals, 113. ‘
Teturi, ;:: Sho;{ea ggb:ml ’&33 .
Thabalchi, see Maniho
Thduol..’mling medicine, Carthamus
< sceds em d as, J7% .
Thomeon, vg;&:ngu” vatjety of boe in
Chambs, P‘lnéll_). 89. . ]
Than-kareik, see Luix Lacryma-Jobi, osr.

Ma-yuen, 217, 322 . .
Tﬁari?c))'la, se¢ Amarantus mmgo'stansgs‘,'

6 ¢ . - e
Thatih‘:ng straw; sov Coix Lacryma-]&ba,. )

209. [ . 1 ¢
tus bulBosus 33, 44s 43, 47
l“u‘—c& ?(;D(t:.);{:lcalysis of, .s¢e éypcru.ssbm-

us, 47 4 -
Thman-fn couk. ses Manthot, 136,

rtins, seé :
;I‘:;'t::a::zg-b ah, see Apis flased 78
1 hitpok, see l{)albcr_gm purpurea, 75
Thedi-pera, sed A{m florea, 78.
Thoja, sos F icu% glomerata, 28.
Thomeon, Mr, Gu 199 a6, 133, 1300 144

- Robert, 123,

=

e e T ;_ogézxyés
Thorpe, Mr. T. B 153
, see Apis indica, 76.
;ﬁ:;::’ 3‘::1.:'; ;:‘egaiu}: a_heeof the Nellore
district, see Apisindica, 95

Thoyai-kearay, ses Atri
-

Atriplex heteranthera, 65
~y of Coix, se¢ Loix

1

ixa Orellana, 177 .

° «
plex heteranthera,

4+

233

'; o wTbosk 67 . "

y - e
Todas, aboriginal tribe of Nilgirl hilfs,
expest honey and wax collectors, s
. Apis sp, 95 .
To('l‘:‘ mpA pis dorsita, 7

| Tomagy, Cowx grain of ‘fapm. see &iz

#p.. 215 -
Témugs, see Coix Lacryma-Jobi, 203.
Tortelli, Mr. M., tg, .
Topa-pippali, se¢ Sapium sebiferam, 11,
Tracy, Mr. S. M. 133, 130,.143, U4,
Tramide, see Aquilaria maldccensis, §,
Trigbna, see Melipona spp., 19, 109.
w——viceps, 0. - -

e = uficOgPS, 80. L. .
Triticum vutgare, analysis of grain, 47.
Tyumbal, see Ficus Cunia. 37,
Tsanah, sg¢ Aquliaria Agallocha, 2.
Tachirch, Professor A., 120, 122.
Tsé-dow, seeSapium sebiferum. 1$
Tudabbnons, see Apis indica, 76.
Tuabi, see Apis florea, 78.
Tudri-jan, see Apis indica, 76,
Tue, ses Ficus glomerata, 28
T8gge, ses Aquilaria Agallosha, 2.
uggur or Taggar wood, see ‘Aqmlan'
Agallocha, §.
gls-bok, see Manihot, 126, .
Turmeric employed in manufacture of
ndian Bees’ wax as a colouring agent,

. Curcum$ longa, 81,

Ude\ idie ge¢ Aquilaria Agallocha, 1
Ud fa gi, seevAquilaria Agaflgcha, 1
UdumBpra, see Ficus glomerata, 28'
Ugar, fre Aquilarid Agaliochs, b
Umar, see Ficus glomerata, a8..
Umbar, see Ficus glomerata, 28.

'JJJ,( R‘qdﬂaﬁa Agallocha; 1

* Umbaras. s-¢ Ficus glomerata, 28.

Umbar gular, see Ficus glomerata, 28.

Umvrdéi, see Ficus glomerata, 28

Upodika, see Baseila alba, 65. .

Ures-rom, see Bixa Orel!alr. 177 :

Urostigma bengalense, sfe Ficus bengal-
ensis, 23 . e

Usfar, see Cart.hamus tinctorius, 149.

v

Vad, see Ficus bengalensis, 5.
Vada, see Ficus bengalengis, 25,
van Gorkom K. W, .m‘}orkom, 145,
Vaghris, food of, 40.

Varicon, see Sapium sebiferum, 11}

Vasala-vasla kire, see Basella alba, 65,

. -
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