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7. The Teak T'rea. (F: Murfay.) TgErg.;xrgig‘ ’.I..\. !

Teal, see Ducks, Teals, etc., Vol. IIL., 196.

TECOMA, Juss:; Gen.Pl., IL., 1044.

Tecoma undulata, G. Don.; Fl. Br. Ind., I V., 378 ; BIGNONIACEE. |
Syn.—T.2 crauca, DC.; BIGNONIA UNDULATA, Smith; B. GLAUCA,
Done, ; TECOMELLA UNDULATA, Seens. eisnintill
Vern.— Rugtrovs, MIND.; Rokira, rofr, lahira, lidr, PB.3 Regddwan,
reoddn, rebdim, rebdan, raidawan, PusHTU ; Roira, MERWARA; Lohtra,
lohtiri, lahéro, khen, SIND ; Roira, lohuri, lokero, rakht-reora, rugirora,
BowMB. ; Rakht reora, MAR.
References.—Roxb., Fl, Ind., Bd., C.B.C., 492; Brandis, For. Fl., 3523
Gamble, Man. Timb., 275; Dals. & Gibs., Bomb, El., 161 ; Stewart,
Pb, Pl 149 ; Murray, Pl & Drugs, Sind, 177 ; Birdwood, Bomb.
Prod., 334 ; Baden Powell, Pb. Pr., 599 ; Lisboa, Useful PL. Bomb., ro4;
Stocks, Rep. on Sind ; Lace, Notes on Quetta Pl, (MSS.); Settlement
Reports, Panjdb, Kohdt, 29, 30 ; Gasetteers:—Bombay, V., 27 Panjdb,
Dera Ismdil Khin, 19 ; Bannu, 23 ; Peshdwar, ‘2/ ; Shdhpur, 69 ; Rohtak,
14 Musaffargarh, 23; N-W, 15.. 1, 82; 1V., lxxiv, Ind, Forester,
iV., 232, 345 ; X., 61 ; X1., 388 ; XII., Apb. g Al X
Habitat.—A shrub or small tree, wild in Sind, the Panjdb, Gujrat, and
Réjputéna, distributed to Baltchistin and Arabia. It is frequently culli-
vated in gardens on account of its beautiful orange-coloured flowers, and
readily adapts itself even to the steamy climate of Calcutta.
Gum.—Mr. E. A. Fraser, Assistant Agent to the Governor General,
Réjputana, states, in a note to the Editor, that the ({)lant yields a brown
um. The writer can find no account of this product in any book on

Indian Economic subjects. :
Medicine—The BARE of the young branches is often employed in Sind

4s a remedy for syphilis (Murvay).
Fodder.—The FOLIAGE is greedily browsed by cattle (Stewart).
Structure of the Wood.—Heartwood greyish or ellowish brown, Follage,
close-grained, mottled with lighter streaks; weight 44% per cubic foot z";% *
(Brandis), 641 (Gamble). 1t takesa fine polish, and is tough, strong, and | TI 3ER,
durable. Itis consequcntlﬁhighly prized for furniture, carved work, and 231 i

agricultural implements; but Stowart remarks that it is rarely large or | N
abundant enough to be much used except for native’s ordinary work. ¢ rl"

TECTONA, Zinn.; Gen. PL, I, 1152,

- Tectona grandis, Zinn. ; Fi. Br. Ind., IV, 570; VERBENACEX, 2385, T
Tue Teak TrEE. | i
Vern.—Sdgén, segun, sdkid, HIND., Sogdn, BENG.; Saguna, SANTAL; '
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Chingjagi, AsSAM; Singuri, Uriva; Sag, BHIL; Sipna, MELGHAT 3
Sigman, BERAR ; Sigwan, sagon, Sags FHaka, fekay teak:iCuPy, Tekas
GOND ; Sagumn, N.-W. P.; Sagin, .m’gmin, PB.; Loherd, SIND; Sagwvin,
DECGCAN ; Sdg, sdgmin, sal, tégu, tcla!m, BowmB. ; Sdg, sdga, sigwan,
sdgudn, MAR. ; Saga, sagach, GUZ. 3 Téklew, tékkumaram, ték, Tam. ; Ték,
téhu, pedda tékn, tébu-mdnu, adavitéks, TeL.; Sagwani, téga, tegina,
tydgada mara, jddi, KAN.; ?’an, tékka-maran, MaLAyY. ; Kyin, kywon,
Burm.; Tekka, SING. 5 Sdka, SANS.l; Sdj, ARAB: Sdjy sal,*® PERS.

# Moodeen Sheriff states that the name sdl (properly a Persian synonym

for teak) is in many Dictionaries incorrectly applied to Shorea robusta.

References.— Roxb., Fl. Ind., Ed. C.B.C., 202; Brandis, For. Fl., 354,

A. 44; Kurs, For. Fl. Burm., 1., 259; Beddome, Fl. Sylv., ¢., 250 ;
Gamble, Man. Timb., 283 ; Dals. & Gibs., Bomb. Fl., 199 ; Stewart, Pb.
Pl., 166 ; Rev. A. Campbell, Rept. Econ. Pl., Chutia Na‘?ur. No. 8716 7
Graham, Cat. Bomb, Pl., 159 ; Mason, Burma & Its e le 526, 703 ;
Sir W. Elliot, Fl. Andhr., 150, 174; ‘Rheede, Hort. Mal., IV., ¢ 27 ;
Rumphius, Amb., 111, t. 18 ; Pharm. Ind., 164 ; U. C. Dutt, Mat. Med.
FHind., 316 ; Dymock, Mat. Med. W, Ind., 2nd Ed., 595; Cat. Baroda
Darbar, Col. & Ind. Exhib. No. 170; Trans. Med. & Phys. Soc.,
Bombay (New Series), V1., 275 ; Hooper, The Mincral Concretion of the
Teak (Nov. 1887) ; Baden Powell, Pb, Pr., 509; Drury, U. PL. Tnd.,
413 3 Useful PL. éumb., XXV., Bomb. Gas., 107, 245, 303 ; Royle, Prod.
Res., 56, 190, I19I, 196, 198, 362 ; Liotard, I?fw's, 36 ; Cooke, Oils & Oil-
seeds, 77 » Gums and Resins, 129 ; Darrah, Note on Cotton in Assam,
33 ; Forsyth, Highlands of Cent. Ind., 26, 27, 28, 105, 211-265; Hove,
;‘Iour in Bombay, 12, 97, 10I; Aplin, Rept.on Shin States, 1887-88 ;

ran. Madras Adm., 1., 313 ; 11.; 52 ; Nicholson, Man. Coimbaiore, 5,47 ;
Morris, Actount Godavery, 67 ;. Boswell, Man., Nellore, 95; Moore,
Man. Trichinopoly, 80; Gribble, Man. Cuddapah, 262; Settlement Re-
N.-W. P., Shdjehdnpur,iz.; Bundelbhand, 1., 57 ; Central Prov-
inces, Chanda, 107, App. wi.; Upper Godavery 37 ; Seonee, 9 ; Hosh-
angabad, 250 ; Chhindwara, 110 ; Bilaspore, 77 ; ﬁaitaol, 125 ; Nimar,
305 3 Bhundara, I8 ; Port Blair, 33; Gasetteors :—Bombay, 11., 42;
1V, 24, Ve Vi 12, 178 ; VII., 32,34 VL, 045 K.y 37 ; X111,
267 X0, 35 XVIL 17y XVIL, 18 XVII1, §2; N-W. Py I, s7;
V., lxxvi.; Central Provinces, 1870, 1, 6, 17, 40, 55, 123; Burma, i1,
227 ; Mysore & Coorg, L, 48, 64; 111, 21; Sel. from Bengal Gout.
Records, No. 1X,, xxv.; Sel , from Rec. Govt. of Ind., Nos. IX., XxXviit.,
wxxi.; For. Admin. Repts. for Lower Burma, Upper Burma, Central
Provinces, Madras, Bombay, and Assam. ; Agri.-Horti, Soc. Ind. :—
Trans., I1., 50-55, App-, 814; IV., Pro., 47; V1., 127,240; Fourn., (Old
Series), 111, 218 ; Sel., 197 ; IV., 40-58; V.5 185, Sel., 11, 12, 16; V1.,
240-246, Sel., 1547173 ; vil., 73; VI, Sel., 177, Pro., 29, 3;5; IX.,
286-268 ; X., 24 ; X1., Fro. (1860), 37, 65 ; New Sertes, 1., 180 ; V., Pro.,
(1876), 50 ; Quarterly Fourn. Agri., %., 960 ; Ind. Agriculturist, Fune
16, 1888 ; Ind. Forester, 1., 46-48, 50, 51, 109, 110, 19T, 274, 363, 397, 400,
413; 11, 19, 173, 182, 313, 318, 408 ; ]If., 22, 44, 63, 101, 204; V., a5,
321, 424; V., 307, 328; V1., 76, 10T, 209, 821 5 V71, ar2, 2138, 256, 460 ;
VIII, 158, 240, 266, 301, 377, 387, 418 ; TX., 13, 04, 440, 475, 583 3 X., 00,
£19, 190, 250, 403, 471, 545 ; X1., 43, 42;7, 562; X11., 72, 188, 313 ; X111,
121, 512 XIV., 159, 195, 252 ; Smith, Econ. Dict., 403:

Habitat. — A large, deciduous tree, indigenous to both peninsulas of
India, in the eastern drier parts of Java, in Sumatra, and in some other
islands of the Indian Archipelago. ‘The distribution of the teak in its
natural habitat in Ind

Western India it ) h
1870 1 found it in the Sadri or Santola forests a few miles morth of that

river, about 20 miles south-west of Neemuch., InC entral India it attains

its northernmost, poil An; r ’
that print the line of its northern limit continties in a south-easterly direc~

tion to the Mahanadi river in Orissa. In Burma praper teak is known to
extend to the 25th degee notth latitude, and it is reporied from Manipur
al aboiit the same latitude, There is no proof of its being indigenous in

T, 232

ia is described by Sir D, Brandis as follows: “In
does not extend far beyond the Mhye. In February

oint in the Jhinsi district at latitude 25°30’, and from
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Bengal, though there is a report of its having formerly been found wild in
Assam, between Tezpur and Bishnath. It is, however, cultivated through-
out Bengal, Assam, and Sikkim, and in North-West India without ’diﬁi;*

culty as far as Saharanpur. In the Panjab it is difficult to raise, and has
not been grown west of Lahore.”

No information can be given as to the area under teak in India, but in
certain localities the supply may be considered practically unlimited.
Brandi§ describes the forests of the various parts of the country as fol=
lows :— On the Anamallys Beddome records trees with a girth of about
22 feet, and a straight trunk of 80 or go feet to the first bough. In the
North Canara forests clear stems 70 to 8o feet long are not rare; in the
Ahiri forests, latitude 19°30', Gol. Pearson reports stems 6o to 70 feet
high ; and even considerably farther north in the Khdndesh Dangs, latitude
20°45', 1 have measured clear stems 60 to 70 feet long to the first branch.
Teak attains a large diameter ; girths of 1o to 15 feet are not uncomrion,
and numerous instances of 20 to 25 feet are on record. The forest tracts,
however, in India, which now contain teak of such dimensions, are neither
.numerous nor extensive, The forests richest in large timber on the west
side of the Peninsula are the Travancore, Anamally, Wynaad, South-
west Mysore, and North Kanara forests. The Dangs at the foot of the
Khandesh ghats also have a considerable quantity of large timber. In
the centre of the Peninsula are the Godavery forests, of which Ahiri, east
of the Prénhita river, near the foot of the third barrier, is the most com-
pact and valuable.

[n British Burma the sandstone hills of the Pegu Yomah, the outer
valleys on both sides of the mountain range which 'separates the Sitan
and Salween rivers, and the Thaungyeen valley, contain the best teaﬁ
localities. Teak, however, is far more abundant beyond the frontier, in
Burma proper, on the tributaries of the Irrawaddi and the head-waters of
the Sitang river, in the Karenee country, the Shan States tributary to
Burma, and in Siam on the feeders of the Salween, Thaungyeen, and
Meinam rivers.

« ]t is estimated that the teak plantations of Burma, when mature,
will contain, at the age of 80 years, about sixty trees per acre, measuring on
an average 6 feet in girth, and yielding 3,000 cubic feet of marketable
timber, which, with the thinnings, is expected to amount to a mean annual
yield of 47 cubic feet per acre. The natural teak forests, not being pure
or compact, do not distantly approach to this yield. As an instance of
a particularly rich forest, I may quote Colonel Pearson’s survey of a
sample acre in Ahiri, stocked with eighteen large trees, containing an
aggregate of 22 tons, or 1,100 cubic feet of timber. Most of these trees,
however, were probably more than two centuries old.

« A great proportion of the teak on the Kymore and Satpura ranges
consists only of coppice wood: The sanie may be said of most teak forests
on the dry hills of the Dekkan, and of the Konkan teak forests a great
portion consists of coppice word, Teak has great powers of reproduttion ;
it coppices vigorously, and the shoots grow up with great rapidity,
much more rapidly at first than seedlings.. This great power of repro-
duction is another point which favours teak in its struggle for existence
against othertrees, for most teak seedlings which come up naturally aré
et down to the ground by the jungle fires of the hot season; some are
killed, but many sprout again during the rains; and, though they
are cut down repeatedly by the fires of successive seasons, yet, meanwhile,
the root-stock increnses in size every year by the action of the shoots which
come up, and, at last, often after the lapse of many years, it produces a

shoot strong enough to outlive thie fire, ° hus, in many ¢ases, what appears -
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a seedling plant of teak is really a coppice shoot from 2 thick gnarled
root-stock, bearing the scars of successive generations of shoots, which
are burned down by the annual fires. The coepice shoots of teak attain
a large size, and form good serviceable timber.”

An idea of the importance of the various forests may perhaps be best
gained by a short consideration of the outturn (as far as that can be ascer-
tained from the Annual Reports of the Forest Department) during the past
year— 1888-80.

Burma. —The quantity of teak timber, worked out of British forests
in Lower Burma, amounted to §3,236 tons. Inthe Tenasserim Circle
12,081 tons were extracted, or 2,245 tons more than in 1887-88. Besides
this a large quantity was on its way to, but had not reached, the depdt
when the year closed. The outturn in the Pegu Circle was 43,174 tons
ﬁgainst 30,700 tons in 1887-88, and would have been larger had there not

een much timber neaped en roufe to Rangoom, owing to the early
closing of the rains. The total area of plantations, a large proportion of
which was under teak, amounted in the Pegu Circle to about 2,000 acres ;
in the Tenasserim Circle 4,670 acres were under teak plantation on gjst
March 1889. The exports from Rangoon amounted to 62,969 cubic tons
(tons of 50 cubic feet), valued at R48,09,547 ; from Moulmein they were
03,465 cubic tons, valued at R77,21,819. A very large proportion of
these exports were derived from Upper Burma.

The teak forests of Upper Burma are the most extensive and most
important commercially of any under our possession. For many years

revious to the last Burmese war they were leased by the Bombay Burma

rading Company from the Government of the late King. On _the
annexation of the Kingdom, the Corporation claimed not only to hold
leases stretching over a very large extent of country, but also to be enti=
tled, under promises from tge Government of the late King, to renewals
of such leases after the expiration of the existing periods. The terms
under which they held these leases involved the right of girdling and
extracting as much timber as they could remove in return for the payment
of a fixed rental for each forest tract. In August 1388 articles of agree-
ment were drawn up by which licenses were granted to the Corporation
to work, as contractors for the Government, seven forest tracts (of which
they held leases from the King of Burma), for periods extending to 1904.
This agreement provided for the extraction of a minimum quantity of
timber during the continuance of the contracts and for the payment of a
royalty at rates varying from R5 to R1o per ton. It was further provided
that the forests should be subject to the rules and regulations of the
Forest Department, and that alf girdling should be carried out by, or
under the direction of, officers of that Department. Similar conditions
were made with the more important Burman lease-holders. The royalty
thus charged represents at present the chief source of revenue to the
Department from Upper Burma, but a minor income is obtained from
local traders for trees felled for use in the vicinity; and from fees imposed
on the extraction of general forest produce, p

The amount of teak removed from the forests of Upper Burma in
1888-8g was :—by Government agency, 97,361 cubic feet by purchasers
6,872,551 cubic feet, and by free grantees, ,464 cubic feet, or a total of
6,074,360 cubic feet (about 139,500 tons). This represents a very large
increase on the total of 1887-88, which was 78,379 tons. My, Hill, Con-
servator of the Circle, in his report for the year, notes on the great damage
done by fire, and the difficulties met with in attempts at fire conservation.
He states that owing to this cause, natural reproduction is everywhere in
a most unsatisfactory state; “not only are the younger classes of tree ill
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represented, but seedlings are scarcely to be found.” But, as the work of

the Forest Department progresses, w 7
the limits of the permanent forest area have become definitely known,

rotection from fire on a large scale will doubtless be the first and most
important measure to be instituted, and a great improvement in th? exist-
ing state of matters may be looked for. ~(Report on Forest Admgnistra-
teon, Upper Burma, 1888-89.)

Bombay.—In comparison with the vast teak forests of Burma, those of
other parts of the Indian empire are very unimportant. But in Bombay
much teak is produced, and timber ofa quality that at least holds its
own with that of other localities. No definite information can be given
as to the annual outturn of the forests, owing to the fact that it is ret.urned
indiscriminately as cart-loads, head-loads, pieces, cubic feet, etc., in the
reports on the Forest Administration of this Presidency. It is, in fact,
impossible, without giving a complete table of the voluminous figures con-
tained in the Forest Reports, to even indicate the extent of the outturn of
teak in Bombay. This is prevented by want of space, so the reader
desiring the information must be referred to the Reports of the Conserva-
tors of the Northern and Southern Circles. Asa slight indication of the
importance of teak in the forests of the Presidency it may be mentioned,
however, that the selection cuttings alone, in the Northern Circle, amounted
t0 40,858 trees,-and in the Southern to 6,328,

Madras.—In the Southern Circle the sales of teak in depdts and forests
during 1888.89 amounted to 113,408 cubic feet, of which nearly the
whole was in North and South Malabar and in South Coimbatore. {n the
Northern Circle the timber is unimportant, only 12,489 cubic feet having
it_ni(lendcollected during the year by Government agency, and 304 trees

elled.
. Central Provinces.—In the Forest Department Reports for these prov-
inces teak and sil (Shorea robusta) timber are considered under one
heading. It is, therefore, impossible to give even an approximation te the
amount annually collected of either, It may, however, be stated that the
total yield of the two during the past year (1888-8¢) from Government
forests was 198,808 cubic feet, or 3,976 tons.

Assam.—In this province teak is extremely unimportant. In 1888-89
the outturn amounted to only 180 cubic feet in the form of teak poles
(Forest Deparviment Report).

In Bengal for the same year, g cubic feet is given as the only return of
the timber. This was obtained from the Sunderbans. Many years ago
attempts were made by Lord Cornwallis, on the advice of Dr. Roxburgh;,
to cultivate teak on a large scale and introduce it generally into the lower
provinces of Bengal. In 1814 plantations were started at yihet, but after
some years of trial they were given up in 1831, and in 1854 Dr. Falconer
reported that only thirteen trees survived out of 1,800 said to have been
standing in October 18gr, Similar endeavours were made in the begin-
ning of the century in Bankira, Rajshahye, Rampur Bauleah and Kish-
naghur, but Dr. Falconer reported on these very unfavourably in 1854,
and all the attempts must be considered to have been failures (Sel. Rec.
Govt. of Bengal, No. XXV., 1857).

Andamans. —An efort has recently been made, apparently with consi-
derable success, to start plantations in the Andaman Isiands.

Crimare.—Teak thrives best in regions with a mean temperature
during winter of from 6o° to 80° Fhi, during the hot season §6° to 857,
during the rains, 77° to 87°, and during autumn 71° to 81.° The mean
annual temperature which suits it best %ies between 72° and 81° (Brandys).
But it can withstand temperatures considerably lower, Thus, Beddome
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states, that on the Anamally mountains, it grows to perfection as high as
2,500 feet, and in certain localities up to 4,000 feet, though of poor growth
above 3,000 feet. 1n Burmait grows up to 3,000 feet (Kur2), an observa-
tion confirmed —in the case of the Shan States—by Mr. Aplin. As regards
moisture, teak thrives best under a mean annual fall of 50 to 120 inches,
and requires a rainfall of at least 30 inches to grow at all.

Soir.—The tree grows well on a great variety of soils, but shows a
decided preference for certain descriptions. It thrives on sandstone, lime-
stone, and granite, and, in some of the valleys of the Khandesh Dangs,
grows to great perfection on, soil produced by the disintegration of basal-
tic rocks, The trees in the Nelambur plantation of Madras were found to
succeed on hills of gneiss, while several laterite hills included in 1855-56
were found to be guite unsuitable—the attempt to plant on them failed sig-
nally. Brandis writes, “ We find teak on light and sandy soils, as well as
on those which are binding and heavy. But underall circumstances there
is one indispensable condition—perfect drainage and a dry subsoil. To
the absence of perfect drainage I ascribe the circumstance that teak does
not seem to thrive on level ground with alluvial soil. ~Instances of natural
teak forests in such localities are found on the head-waters of the Bieling
and Domdamee rivers in Martaban, in the lower Bonce forests, and in some
other places in the plains of Pegu. In such soil the teak grows freely and
more rapidly than on the hills; but the trunks are irregular, fluted, and il
shapen ; while on the adjoining hills the tree habitually forms tall} clean
cylindrical stems.”

ExviRoNMENT.—Teak, like the oak in Europe, rarely forms natural
pure forests. When a pure forest does exist it is generally met with on
alluvial soils, in which the growth of the teak is unusually free and rapid, a
fact which gives it an advantage over' competing vegetation, The best
teak forests are those in which bamboos or ordinary gry forest trees are
found. Thus in the better localities of Burma, teak is estimated to con-
stitute only one-tenth of the whole forest, but the proportion varies greatly ;
in certain instances it may form §0 per cent., in others scarcely 1 per
cent. of the trees in the forest. Itis hardly ever found in forestsof Shorea
robusta and but rarely in the 7z (Dipterocarpus tuberculatus) forests of
Burma. Nor is it met with in the dense evergreen forests of Burma and
the Western Ghats, Itis in fact a light-loving tree, and room overhead,
and free circulation of air are necessary to its satisfactory growth. Sir
D. Brandis, in a letter to the Bombay Government, on the subject of teak-
planting, in 1879, strongly insisted on this point, and advocated that the
whole area to be planted should not be covered with teak, but that
cleared bands at certain distances should be planted between belts of
jungle.
] %ULT!VATION.—Under favourable circumstances as to climate, soil,
and environment, teak forests require little attention save in supervising
felling, and in strict fire, conservancy. The latter is especially necessary
owing to the time of seeding of the tree, which flowers during the rains, in
?]uly and August, and ripens its see.d between 'November and Japuary.
*One of the greatest obstacles, ” writes Brandis, ““to the spread of the
teak ie the circumstance, that the seed ripens and falls to the ground at
the commencement of the hot season, before the annual fires pass through
the forest. The tree produces seed at an early age and generally seads
freely and regularly every year; but a larger portion of the seeds are
destroyed by tiie fires, and of those which escape numbers are washed
away, in the hills at leagt, by the first torrents of the monsoon.”' 1t has
been argued, from the difficulty qf getting the seed to germinate in nur-
series, that the hard outer covering is destroyed by the periodical fires
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in natural forests, and thus allows germination to take places; but experi- | | ARdEA '
ments conducted in Madras, at the Conolly plantations, shew that even a WEAK
slight application of fire destroys the vitality of the seed at once. « |cuLTIv ATION
The oldest and largest teak plantation in India is that at Nelambur in

Malabar, called after the late Mr. Cenolly, Collector of the District, who
commenced itin 1844. A short account of the history of this plantation
taken from Mr. Atholl McGregor’s memorandum on the subject, may be
of interest, since it shows the difficulties met with and the methods_ which
were found to combat these most successfully. The object of forming the
plantation was, in Mr. Conolly’s own words, “to replace those forests
which have vanished from private carelessness and rapacity—a work too
new, too expensive, and too barren of early return to be ever taken up by the
Native proprietor,” I.and well suited as to climate and geological composi=
tion was secured b Government, and planting, commenced in 1844,
was steadily carried on, till, in 1874, 2,730 acres were under the tree.
Great difficulty was at first encountered in getting the seed to germinate,
firing, soaking in water, removing the hard husk by hand, were all tried
without success. Transplanting self-sown teak saplings had been simul-
taneously tried, but whether from injury to the long succulent tap-root or
from some other cause this was also unsuccessful. The advice of Dr. Rox=
burgh having been requested (¥) he recommended that the seed should be
sown at the beginning of the rains in shaded beds lightly covered with earth
and rotten straw. This was done with complete success, and in May, June,
and July 1844, 50,000 geedlings were caised.  In 1874, the date of the
memorandum qlixoted the total outlay on the plantations had amounted to
R2,20,000, of which R1,01,000 had been recouped by thinnings since 1863,
leaving the cost at R 1,28,000. After these thinnings the trees which remained
were—at 10 years, 750; at 20 years, 50053 and at 30, 150. Mr. McGregor
enters into elaborate calculations, from which he deduces the conclusion
that « eventually the result of the plantation must be to contribute to the
wants of the country an immense stock of useful material, realising such a
revenue as fuily to reimburse the State for their outlay, even after com ound
interest for the unproductive period is allowed. S8ir D. Brandis, as
already stated, considers that a mistake has been made in the case of this
plantation, in forming a pure teak forest, since teak, in its patural slate,
does not grow alone, but is associated with bamboos and 2 variety of
other trees. Gamble appears to agree with ‘this opinion, as is shown by
the following passages: * No safe speculations can be formed regarding
the future of a pure teak forest cuch as that of Nilambur; it is impossible
to foresee the risk of damage by storms, insects, disease, or other causes
to which pure teak forest may beexposed: It maybe doubted whether,
even on the best alluvial soil, the average mean girth of trees 85 years
of age will be as much as 8 feet. ** ¢ The total area now (1881) stacked at
Nilambur is 3,436 acres, of which 1,787 are stocked with a full crop on
allivial soil, the rest not being expected to yield a full crop. In his esti-
mate of the future value of the plantations, Colonel Beddome only
assumes 6,000 feet as the full crop expected on alluvial soil.” In the
Forest Report of the Southern District, Madras, the Nelambur plantations
are said to have covered 3,729 acres on the 3ist March 1889, at a total
gast up to that date of R2,33,927. Numerous valuable plantations also
now exist in Burma; these have been already noticzd.

The fellowing note on the cultivation and planting of the tree by Mr.
Ferguson, who for many years managed the Nelambur plantations and
“Vh“:?‘i“‘Pﬂnc"\‘te is therefore great, may be of value :—

 Sen. —Collect soed from treés with a clear stem, free from decay and
of vigorous growth ; February is the best month to collect in.
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““ PREPARATION OF NURSERY BeDps,—Select good free soil, dig 12 inches
deep, removing weeds, roots, and stones; when caked, the soil should be
reduced to a fine mould and the nursery levelled ; line off beds 3% feet wide
and one foot space betwixt each bed and its fellow, thenr aise an outer
edging round each bed 3 to 4 inches high; beds when thus finished will
be about 24 feet wide between the edgings, and 120 seers of seed will
suffice for 150 feet in length of the above sized beds; sow from 1oth to
15th April. Before sowing steep the seed forty-eight hours in water, then-
sow and cover with a thin covering of fine soil nearly # inch, then cover
with straw to retain the moisture, placing betwixt the soil and straw a few
very small twigs without leaves to prevent the straw from being washed
into the earth by water ; if this be allowed, the young seed!ings are apt
to be destroyed on remoying the straw. Water daily copiously, say, a
common earthen-pot of water to each two running feet in length of bed
less or more according to free soil, or otherwise : in this way the seed will
germinate in from 10 to 15 or 20 dagls or more according to freeness of
soil 3 water less as the plant strengthens, but keep up sufficient moisture
till the monsoon sets in from the first to the third week in June. The
plants will then be from 4 to 8 inches high and ready for planting out

ermanently.
b ngx.—y-The site for planting should be selected and felled in December,
allowed to dry till March, fired, then cross cut, piled, and burned off.
After the soil is softened by the rains, line and mark off .the pits the re-~
quired distance apart ; from 6 to 7 feet answers well, the pits dug from 10
to 12 inches square dand equal depth and filled in as dug with earth
ightly raised around tops. [
: g“z LANTING.—The ser::dling should be put well down in the pit, taking
care the tap-root is not twisted and turned up (to prevent which t}ae tap-
root is shortened to 6 inches as lifted from the bed). When planting the
cooly inserts his hand the required depth perpendicularly, taking out the
soil and putting the seedlings with the other hand (as above, without twist-
ing or turning up the root), put'ting back the removt;d soil and pressing
it firmly round, withmét damaging the plant, and this prevents its being
ind-~ d before taking root. . :
wmg lgllzxfing; should takg place after the soil is well satura.tefl with rain 3
from the 1oth to goth June and 8th ]uly_ is the best season, since, if later,
the seedling’s tap-root rapidly swells like a carrot and does not throw
out fibrous roots, nor establishes itself either so quickly or so well as before
that state of growth. When the planting cannot be finished by the 8th
of July, the gmall vigorous seedlings which continue to germinate up till
August and will even germinate after twelve and fourteen months in the
beds, should be selected in preference to larger, more robust ones, with
e 3
carrr?;};:‘?:t::_.As teak is, for the most part, rem.oved from its native forest
by water carriage, and since it does not float till thoroughly seasoned, a
geuliar mode of seasoning is practised in many teak-growing regions.
E‘his practice, known as * girdling,” consists in making a deep.mrcular.cut
through the bark and sapwood so as to completely sever the ;ommt‘;mca-
tion in these layers above and below the incision. A free thus h\eatfd
dies after 2 h:w'days if the operation has been cﬁect_ual{ but',le even the
gmallest band of sapwood remains to keep up communication, it frequently
mplately. The girdled tree is allowed to stand one or two
re‘mvcrsft::: longer, if large, and being fully exposed to the wind, rain, and
z;::ri’e?ssons mgr;' ,rz\pidly and more completely than a (ree that has been
felled green, Girdling has long been practiced in Burma and Travancore,
but wgs also! formerly common further nor th on the west coast. It is not
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"now practised in the Anamally, Wynaad, Mysore, and Canara forests, | | AREA :

whence most of the © Malabar > teak is obtained, a circumstance that may ’“11,13510'1"
a_ccgunt for the greater weight of West Coast when compared with Burmg cUanAﬂ]o“ “
timber. Ry
Opinions differ considerably as to the effect of this practice on the Felling.
quality of the timber. Brandis, from whom the above description of the
rocess has been condensed, evidently considers it beneficial to the timber,
in addition to making it sufficiently light to float. Many writers in
the Indian Forester %ave discussed the question, and certain hold the
opinion that girdling decreases the durability of the wood by depriving \
it of a certain portion of natural oil. The verdict of Mr. Thomas Laslett,
Timber Inspector to the Admiralty, is given as follows in his work on
Timber and Timber Trees :—** The practice of girdling is, I think, objec- \
tionable, inasmuch as the timber dries too rapidly, is liable to become
brittle and inelastic, and leads frequently to the loss of many fine trees by
breakage in falling ; further, it must be regarded as so much time taken
from the limit of its duration, which is of great importance.” It may be
remarked that in Malabar, where girdling has been long discontinued, it
was supposed to cause or at least extend heart-shake ; whereas experiments
made in Burma in felling green teak resulted in so many of the trunks
being found with heart-shake that the trial was discontinued. N
A remark by Mr. Laslett on the subject of felling is also of interest :— !
“] am of opinion,” he writes, ¢ that greater lengths of timber might be o .
produced from teak than we generally receive, if only a little more care were
taken to prevent waste in the forest, Ordinarily the practice is to cut off
the bole or stem below the branches, whereas in many cases it would be
easy to include in it the knots of some of the lower ones, and thus gain a 1
foot or more of length in the log, which the ship-builders and many others e
would consider to greatly enhance its value.” \
GrowrH.—During the early portion of its life the growth of teak is very Growth,
rapid, and in a comparatively few number of years it attains its full height. 251
But the rate of lateral growth is slow and varies greatly in different local-
ities. Colonel Beddome calculated that in Southérn India the average con-
tents of a tree was about 10°6 cubic feet at a mean age of g years, 23'8 at
19, 51'3 at 29, and that the annual increment increased steadily up to 3o \

/ears, and probably for a considerable time longer. Inthe Centra Prov-
th is much slower, as might be expected .

inces and Berar the rate of grow ' !
from the dryness of the climate, and the fact of the locality being near the

northern limit of the tree. From a survey made in the Nilambur planta-
tion in 1868 by Oolonel Seaton, the average girth, 6 feet from the ground, |
was 12 inches at 6 years, 16 at 12, and 29 at 24, while the heights were
respectively 37, 45, and, 65 feet. Brandis considers that the following \
may be accepted as a fairly accurate average estimate of the girth at 6 feet J
from the ground for trees in natural forests in Burma and South India :— { vk
at 1g years, 18 inches; at 46, 36 inches ; at 88, 54 inches ; at 160 years, 72 e
inches. e A
D1sEASES AND DEFECTS, — Besides the danger of dgun;xgeby fire, winds, | DISRASES, ‘
and the competition of surrounding vegetation, teak 1s lpfested by several 252
jusect pests which may attack the tree either when alive, when girdled, N
or when felled. For an account of these the reader is referred to the article | .
Pests (Vol, VI; Pt. I, 148). Oneof the gréatest defects in the timber is '
that the centre of the heart is rarely sound, but that a more ar less irregular h
hallow, often surrounded by unsound wood, runs along the axis of the
tree. This is probably caused mainly by the annual fires which scorch and
frequently buen the bark of young trees, An additional cause may be the'
large mass of pith in the centre of young stems, which is often inhrﬁ)ited'by )

T. 252




Dictionary of the Economic

DISEASES.

RESIN,
Tar.

253

Properties and Uses of Teak.

boring insects, and thus permanently injured, Mr. Laslett also comments
on the frequency of “ heart-shake,” especially in logs taken from old trees.
This defect is often found to extendito one-half, sometimes to two-thirds,
the diameter of the tree, and may stretch along the whole length of it, If
0 one plane throughout, the conversion of the log involves no greater diffi-
culty or loss than that occasioned by dropping out a piece large enough to
include it. When, however, the cleft at the top is at right angles or nearly
S0 to that at the base it obviously occasions a serious defect. *

Resin.—A rather liquid, black TAr may be prepared by destructive dis-
tillation of the wood, in the same way as that made from the various
species of Pines (see Pt. I.,243). It is madein small quantities in South
India and Burma for medicinal purposes, but is neither prepared nor
sold in large quantities, Mr. Sterndale; of Seoni, writing in 1860, de-
scribes the manufacture as follows :—“In the first place the wood,—that
which has been cut about’ three months is the best—if too fresh the tar is
thinner; about 20 seers of the cut wood will yield one seer of tar, to extract
which from one to two maunds of cowdung tfuel (which is always used) is
required'; this costs about two annas a maund. Allowing the fu?l quantity
of fuel, which would be four annas, and, say, one anna for the wood (which
is over the price), and two annas daily hire to a man to attend the distilling,
the maximum cost of one seer of tar is seven annas. 1f a larger quantity is
made, of course it would be cheaper, as one man could attend to several
distilleries. I should say 4 annas per seer is a fair average. VYesterday
I measured off 2 cubic foot of good teak and had it distilled, the product
was about one seer of tar, the f?uel, one and a half maund of dried cow-
dung ** (Four. Agvi~Horti, Soc. Ind., (0ld Series) XI, Pro. lxv.). The
Erices above given would now probably be increased owing to the en-

anced value of labour. + Teak tar was ‘examined in the same year by
Mr. G. Evans, who reported that it contained all the ingredients found in
coal tar, butin different relative proportions. “ I am of opinion,” he added,
*“that if used in every way in which coal-tar is made available, its effects
would be much less permanent, particularly if exposed to the action of the
atmosphere, but this could only be proved by actual experiment, and by
noticing its effects for a length of time;j I am convinced that it might be
rendered much more valuable by concentration, say, by exposure to the
sun’s rays for a short time in large evaporating pans, as it would, then
part with a large amount of watery vapour, which it contains in a free
state *” (Four. dgvi=Horti. Soc. Ind., XI., Pro., xlviit).

More recently teak wood has been examined by Dymock, who states
that it yields on distillation an opalescent distillate impregnated with
resinous matter, but no trace of essential cil could be obtained when
operating with 1261 of fresh sawdust. ©ne pound of the sawdust ex-
hausted with alcohol yielded a resinous extract, which, after having been
well washed with hot water, weighed half an ounce; the resin was black
and had the characteristic odour of the wood.

Dye.—'The LEAVES are said to yield a red or yellow dye, of which very
little is known. WKurz writes : “ The leaves have been used and sirongly
recommended for dyeing silk yellow, olive, &c.,”” but hedoes not state whe-
ther they are so employed in Burma, the country to which most of his
observations relate. Drury mentions that they yield ‘a purple (?) colour,
employed as a dye for silk and cotton. Darrah (Note on Cotton in
Assum) does not describe them as in themselves tinctorial, but mentions
that they are employed as a mordant with thoiding, a species of Lasrax e,
in dyeing black. [The Natives of many parts of [ndia haye a peculiar
method of recognising the teak leafi They seratch the surface, meisten
the part with saliva, and rub, when if it be teak a red colour is produged.
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This phenomenon may be connected with the tinctorial property of the
plant, £d., Dict. Econ. Prod.] ! ! y A \
0il.— Considerable confusion exists in Indian literature regarding an “")n‘d
ood.

oil obtained from teak. An oil is said to be extracted from the woob, §n
Burma for medicinal use and as a substitute for linseed oil in painting.
As already mentioned, Dymock failed to obtain any oil from the sawdust ;
and it appears to be not improbable that the oil frequently referred to may
in reality be the tar already described. The sEeps yield a bland, fatty
oil, free from any peculiar odour, and said to be of medicinal value. This
cil, however, is very difficult to extract, and grobably will never be of
much economic value owing to the expense which this fact would egtail.
Medicine.—*¢ Native physicians recommend a plaster of the powdered
woopb in bilious headaches, and for dispersion of inflammatory swellings ;
taken internally in doses of o to 200 grains it is said to be beneﬁciafin
dyspepsia with burning pain in the stomach arising from an overflow of
bile, also as a vermifuge, The charred wood quenched in poppy-juice and
reduced to a smooth paste is applied to swellings of the eye{icis, and is
thought to strengthen the sight. The BARK is used as an astringent and
the oil of the NuTs, which is thick and has an agreeable odour, is used for
making the hair grow, and removing itchiness of the skin’’ (Dymock,
quoting Makhsan-el-Adwiya). Rumphius states that the bark was em-
ployed in, Amboyna as a tonic and astringent and as a remedy for leu-
corrhcea, Waring temarks (Phaym. Ind.) that the value of the waood
Frcpared as a wet paste, in allaying the pain and inflammation caused by
handling the Burmese black varnish ¢hiet-tseé (Melanorrheea usitata)is worthy
of note. Golonel Burney (Four. As. Soc. Beng, I.; 170) published some in-
teresting remarks on its properties. It appears to be deservingof trial as a
local application in inflammations arising from the action of the marking
nut (Semecarpus Anacardium) and cashew-nut (Anacardium occidentale).

Dr. Gibson states that he observed marked diuresis follow the dpplication®

of an epithem of the bruised FRUIT to the pubes. He considers it worthy
of the notice of future enquirers (Pharmacop@ia of India). Dymock in-
forms us that the TaR is used in the Konkan, as an application to prevent
maggots breeding in sores on draught cattle.

Structure of the Wood.—Sapwood white and smail; the heartwood,
when cut green, has a pleasant and strong aromatic fragrance and a beau-
tiful dark golden yellow colour, which on seasoning soon darkens into
brown, mottled with darker streaks. The timber retains its fragrance to a
great age, the characteristic odour being apparent whenever a fresh cut is
made. It is moderately hard, exceedingly durable and strong, does not
split, crack, warp, shrink or alter its shape when once seasoned ; it works
easily and takes a good polish (Gamble). Teak owes its chief, value to its
great durability, which is ascribed, probably with justice, to the circum-
stance that it contains a large quantity of Auid resinous matter, which fills
upthe pores and resists the action of water. [At the KArli caves near Poona
the teak-wood-work, two thousand years old, seems perfeatly good at the pre~
sent day.—Ed.] Timber from different localities varies very greatly in ap-
pearance, weight, and strength, Thus Gamble gives a long table in which
the weight observed by various authorities varies from 34 to 511b per cubic
foot; and the value of P. from 467 to 953. He considers that for prattical
purposes the weight may be taken approximately at gofb, and the value
of P at 600. Molesworth, however, in * Graphic Diagrams for steength
of Teak Beams’’ gives,~— Weight, 45 ;. P. 800. Captain Dundas; in his
report on experiments made at Lucknow in 1877 and 1878, gives the
weight at much less, namely, 341, and the value of P. so low as 470. He
remarks that the logs when received at Lucknow showed & weight of nearly

T. 262

feadn,
256

\ ;|
MEDICINE,
Wood.

257

Bark,

Nuts.

259




Dictionary of the Economic

TECTONA
_grandis,
TIMBER,

Trade in Teak.

501, but that after being well dried and sawn into scantlings,the weight fell
to 34 or 35ih. Gamble remarks that Captain Dundas’ value for P. is a re-
liable one, for it was based on experiments made with beams of the large
size of 10 feet X4 in. X6 in. After many experiments on timber from all
the teak-growing localities of India Brandis remarks ; ¢ The comparative
value of rapidly and slowly grown teak has not yet been determined in a
satisfactory manner. It is well known that the rapidly-grown oak pro-
duced on alluvial soil in South and Central Europe is, for many purposes,
considered equal, if not superior, in value to the slow-grown timber of
Northern France and Germany or of England. It seems, however, to
be a fact, established by experience at the Bombay dockyard, that the
fast-growing saplings of the Malabar plantations are less valuable for
oars than the slow-grown poles produced in the coppice woods of Severu.-
drig and Colaba.” = W .

%he many uses of Teak are well known. In India itis highly prized
for comstruction, ship-building, bridge-making, and for making sleepers
and furpiture. In Europe it is chiefly employed for building railway
carriages, for ship-building, for making decks and lower masts, and for
the backing of armour plates in ironclads. Itis peculiarly useful for the
latter purpose, owing to the fact that the tarry matter which it contains acts
as apreventive against rust, consequent_ly the wooc_l neither affects the iron,
injuriously nor is affected by it. It is far superior to oak in this respect,

Trade.—The trade in Teak is very large and important, and, notwith-
standing competition of other materials in ship-building, shews no signs of
diminution. No statistics are available of internal trade by road, rail, and
river, but the figures given by Mr. O’Conor in his_ Statement of the Coast-
ing Trade shew the distribution of teak to various parts of India from
Burma. Mostof the timber shown in these tables, as well as that which goes
to make up the large Foreign Trade, is floated down the Irrawaddy and
Salween to Rangoon and Moulmein from the vast forests of Burma.
Thence it is shipped fo other Indian ports, or to foreign countries. The
transactions by coasting vessels are very large. Thus, during the five
years ending 1889-90, the registered imports averaged annually 132,788
cubic tons, valued at R83,86,253, while the exports averaged 149,534 cubic
tons valued at Rgi,53,381. In the Jant year (1889-9c8 the imports
amounted to 128,455 cubic tons, valued at R835,08,27¢. Of this amount
101,524 cubic tons were exported from Burma to other Presidencies ; while
Madras exported 2,741 cubic tons and Bombay 1,919 cubic tons. The
largest importer was Bombay with*70,302 cubic tons, followed by Bengal
with 31,744, Madras with 17,084, and Sind with 2,403. The Bombay and
Madras supplies came chiefly direct from Burma, while a great portion of
those of Simf were shipped from ports in the Bombay Presidency. From
this short analysis it will be seen that a large demand exists in India, a
demand almost entirely supplied from Burma,

The foreign exports have remained, on an average, {airly steady during
the past twenty years, though fluctuations in the European ship-building
industry have naturally influrnced the trade considerably from year to year.
The ayerages of the four quinguennial periods may be shewn in the follow=

ing table :—

Quinguennial period. | Cubic tons, K
187071 to (874-75  « . o . . . 43,605 31,725400
lgy5~;ﬁ fo 1870-80 . . . ' . . 47,738 34,601,005
T S 55,043 53,51,350
1885-86 to 1BBgrgo & . o . . . 47,683 49,58,410

T. 264

b



Products of India.

@L
18744

\
A TECTONA
Trade in Teak. (¥ Murray.) gran dlS:_
The lowest export on record during these twenty years was in 1886-87. gxmf-
when it fell to only 23,046 cubic tons, with the low value of R22,31,543. ports,
With the revival of ship-building in 1887-88, the export again rose &
40,446 cubic tons; in 1888-89 it reached the height of 52,629 gublc tons, an
the price revived to R57,52,034, or more than Rroo per cubic ton, while in
the past year (188g-90) the export was the highest on record, both in amount
and value, namely, 71,342 cubic tons, costing R76,29,081. 3
The following table may be extracted from the Statistics of Foreign
Trade to show the distribution of‘one year’s exports, and the share taken
by each Indian Presidency or Province in the trade :—
Analysis of Exports during 1889-90.
=
SHARE OF EACH PRESIDENCY \
Cubic OR PROVINCE.
Countries to which exported. e R Presidency| Cubic 3
i tons:
Province. %
United Kingdom 5 . .| 60,213 [64,78,888 || Bengal . 792 | 74,734
Austria . . . " 3 8 1,300
Belgivm . Al : % 50 6,025 || Bombay. | 1,373 { 1,42,490
e § e P S RS 36 4,393
Germany . v v 3 ¢ 349 | 37171 || Sind & 8
Italy SIhRs g B S e 15340078
Malta . 5 . . o 15 1,825 || Madras .| 1,144 | 74:729
Spain . . . . . 663 | 1,28,707
Cape Colony . R 156 15,782 Burma .| 68,033 |73,38,020
- . nzibar . 355 | 40,15
East Coast of Africa {Other Ports 3 ‘300
Egypt = . 5 . & | 3,400 | 3,090,738 L
Mauritius . 5 . . . 1,292 | 1,090,723
Natal CRtrecs § TR s U e MR 3t 2,335
Aden . s . . . 221 24,778
Qrabm / 5 o Rk “ 845 55,282
Ceylon . . . .. .| 1,085 | 241,205
Persia . ) - - . 39 4,157
Straits Settlements . B 104 | 24,906
Turkey in Asia ¢ A F 199 12,32
Australia % ~ X 40 45340
Other Countries . . . . ¥4 1,025
TOTAL ° «| 71,343 |76,20,081 || TOTAL .| 71,342 l76,29.98|

It is an interesting fact that Egypt came next to the United Kingdom»

though very far behind, as an importer of teak.
uring the past fiffeen "years a small import trade has sprung up
chiefly from Siam. In the years from 1875-76 to 1870-8o this averaged
1,237 cubic tons, value R73,396 annually ; in the following guinquennial
period it averaged 1,685 cubic tons, value Ri,34,447, wﬁile in the five
i')ears ending 188g-go it increased to 2;26c cubic tons, valued at R1,54,430.
uring the past year it amounted to 5,562 cubic tons, valued at R3,70,104.
Of this amount 5,530 cubic tons were imported from Siam, 23 from the
Straits, and 9 from other countries. Nearly the whole (5,534 tons) was
imported into Bombay. A very unimportant quantity (average 45 cubic
tons during the past five years, 6o cubic tons in 188¢-00) is re-exported
from Bombay. [For furthér information consult the brief article on Saw-
mills—%d. ]
. Prices and lj‘reifht.——l)uring 1880-90 the market rate of Moulmein teak
in Bombay varied from Rog—Rg5 for squares in April 1889, to R65—R80
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in March 18go, while in'Calcutta squares sold fairly regularly during the
year between the prices of R70 and Rgo. Scantlings fell in price in Bombay
from Rgo to Rg5 in April 1889, to R85 to Rgo in May, at which rate they
continued during the year. In Calcutta they sold at from R85 to Rog from
April to June, from Rgo to Rg3 from June to October, and at Rg5 to Rioo
from October to March 18go.” The home prices for Rangoon timber varied
between £11 and £16 according to quality ; for Moulmein teak from £i11
to £12-10 in April 1889, to Lo—L11 in %ebruary 18go. The freight per
ton from the latter port varied from 47s. 6d. to 52s.-6d.

Domestic and Sacred.—The LeAvVES are used as plates all over teak-
growing districts, and are also employed for packing and thatching. The
timber frequently has a whitish mineral concretion ijits cracks and crevices,
which has been found to contain a large proportion of calcic carbonite.
It is frequently used as a substitute for lime by the Natives of Southern
India for eating with pan. For a full account of its chemical composition
the reader is referred to Mr. D. Hooper’s note on the subject (Nzlghizi
Nat. Hist. Soc., Ootacamund). -~

Tectona Hamiltoniana, Well.; Fl. Br. Ind., IV., 571.
Syn.—THEKA TERNIFOL1A, Ham.
Vera.—7a-hat, ta-nap, BURM.
References.—Kusrs, For. Fl. Burm., 1I., 259; Gamble, Man." Timb.
203 ; Mason, Burma & Its People, 526.
Habitat.—A small, deciduous tree, met with in the Prome district and

Upper Burma.
Structure of the Wood.—Light brown, hard, close-grained; weight
about 641b per cubic foot; a good wood, and likely to be useful (Gamble).

Telini Fly, see Mylabris cichorii, Fabr.; CoLeorTERA; Vol V., 309,

TEPHROSIA, Pers.; Gen. PL, 1., 496.

Tephrosia purpurea, Pers.; Fl. Br. Ind., II., 112 ; LEGUMINOSE.

Syn.—GALEGA PURPUREA, Linn. ; G, LANCREFOLIA, Roxb. ; G. COLONILA
and SERICEA, Ham. ; G. TINCTORIA, Lamk.; TEPHROSIA STRICTA, TAA-
LORT1, WALLICHII, LOBATA, TINGTORIA, GALEGOIDES; and LANCEOLATY,
Grah. ; INDIGOFERA FLEXUOSA, Grak.

Var. maxima, =T, maxiMa, Pers.; GALEGA maxiMA, Zing.; T. Mrr-
cHELLYI, Grah.

Var. pumila,—T, pumira, Pers:; T. Timoriensts, DC.; T. DIFFUSA,
W. & A.; GALEGA DIFFUSA, Roxb. ; G. PROCUMBENS, Ham.; T, PARVI,
FLORA, Wight.

* Vern.—Sarphsnkié, Winp.; Sarphinkd, ban-nil gdchh, BENG.; Binsa-
bansu, jkofhrit, sarphonka, sorpunkh, Po.; Surpunka, Sinn; Sarphiénkha,
Jangli Fulthi, unhali, BomB. ; Sharapuniha, Magr. ; Fhila, Guz.; Hun,
ndll, jangli-kulthi, Dec.; Kolluk-kiy-vilai, Tam, ; Nempali, bonta vom -
pali, tolia vempali, muln vempali, nela vempali, yampali, tella yam-
pali, Tew, ; Koshinnila, MALAY. ; Savapunkhd, SANS,

References,— Roxb., Fl. Ind., Ed. C.B.C., 587, 588 ; Voigf, Hort. Sub-
Cal,, 215; Thuwaites, Bn. Cevi, Pl.,84; Dals. & Givs., Bomd. Fl., 61 ;
Stewart, Pb. PL., 76 ; Mason, Burma & Its Peaple, 47[9. 706 ; Sir W
Elliot, Fl. Awdhr,, 30, 180, 191 ; Rheede, Hort, Maky Z., ¢. 55 ; Ainslie,
Mat, Ind., 1., 49; 157 ; C’'Shaughnessy, Beng. Dispens., 392 ; 1rvine.
Mai, Med. Potna, 120y Moodeen Sheriff, Supp. Fharm. Ind., 240;
U. C. Dutt, Mat, Mad. Hind , 317 ; Murray, Pl. & Drugs, Sind, 117;
Dymock, Mat. Med. W, Ind., 2nd Ed., ary; Dymock, Warden &
h; oper, Pharmacog. Ind., 1., 415 ; Cad. Prod., Baroda Durbar, Col. & Ind,
Exhib., No. 171; dtkinson, Him. Disi. (X, N-W. P. Gas.), 308,
751 ; Nicholson, Man. Coimbatore, 39, 192 ; Gribble, Man. Cuddapak
Dist., 40, 227} Boswell, Man. Nellore, v28, 131, 139, 143 ; Gasgitcers :—
Panydb, Gusrdr, 12 ; Gurgdon, 17 ; N.-W. P., 1., 80; IV, lzx. ; Mysore, &
Coorle, 1., 59; Ind, Forestor, IV, 238 ; V1., 240 ; X1T, App. 2, 11,
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TEPHROSIA
. A source of Indigo Dye. (. Murray.) viliog.lA

\
) ]

Habitat.—A copiously-branched, sub-erect perennia_], found ‘all' over
India from the Himélaya to Ceylon, Malacca, and Siam, ascending to
4,000 feet in the North-West; distributed throughou!: the tropics. Var.
maxima is confined to the plains of the Western Peninsula and Ceylon ;
war. pumila has the disiribution of the type. \ ! ‘

" Medicine. —Ainslie informs us that, in Southern India, a decoction of MEBD‘I’g{NE.
the bitter rRooT is prescribed by the Vyfians in cases of dyspepsia, lien- 271'
tery, and tympanitis. O’Shaughnessy adds that it is given, in Bengal, ‘
as a cure for chronic diarrhcea, while in Ceylon, according to Thwaites, \
it is employed as an anthelmintic for children. Native works on Materia
Medica describe the dried pranT as deobstruent, diuretic, and useful in Plant.
bronchitis, bilious febrile attacks, and obstructions of the liver, spleen, and 272
kidneys. It is also recommended as a purifier of the blood, in the treat-
ment of boils, pimples, &c. Muhammadan writers mentionits usein com=
bination with &nnnbis sativa leaves as a remedy for bleeding piles, and
with black pepper as a diuretic, which is said to be especially useful in
gonorrheea. hen collected for medicinal purpose the whole plant is
pulled up as soon as the flowers begin to appear and tied in bundles for
sale. It appears to act as a tonic and laxative, -
. In certain localities of the Panjb, an infusion of the sEEDS is be- Seeds,
lieved to be “cooling >  (Stewart ; Dymock). 273

Caemicar Composition.—The authors of the Pharmacographia Indica | Chemistry,'
publish an analysis of the plant, from which it appears that it contains
a resin, traces of wax, and a principle allied to quercitrin or quercetip.
Cold water extracted gum, a trace of albumen, and colouring matter,

SeeciaL Oeinion.—§* Fresh ROOT-BARK, ground and made into a pill | Root-Bark,

with a little black pepper, is frequently given in cases of obstinate colic with 275
marked success ** (Surgeon-Major E. Levinge, Rajahmundry, Madras).
Tephrosia tenuis, Wall. ; Fl. Br. Ind., II., 111. 276 \

Syn.—~MACRONYX STRIGOSUS, Dals.
References.—Dalg, & Gibs., Bomb, Fl., 61 ; Murvay, Pl. & Drugs, Sind,
117 ; Gosetteers —Mysore & Coorg, 1., 50 ; NaW._P., IV, lax,; X , 308.

Habitat. — Common in Sind, the Panjdb, and the Konkan. DOMESTIG,
Domestic.—~The Twies are used by Natives to clean the teeth Twigs, \,
(Murray). \ 277 ‘.

T. tinctoria, Pers. ; #1. Br. Ind, II, 111 ; Wight, Ie., 2. 388. 278
Syn.—T. HeyNEANA, Wall.; T.HYPARGYREA, DC.; T, NERVOSA, Pers, ;
GALEGA HEYNEANA, Roxb,
Vemn.— Anil, alé-piila, SING. \
References.— Roxb., Fl. Ind., Bd. C.B.C., §57 ; Thwaites, En. Cey. Pl,, \
&4 ; Qasviteers :—Mysore & Coorg, 1., 56 ; Bomibay, Kanara, XV., 431.
Habitat.—An undershrub, met with in the Western Peninsula and
Ceylon, ascending to 5,000 feet.

Dye.— A blue dye, similar to Indigo, is sometimes’extracted from this DYE,
PLANT in Mysore. (Conf, with Iadigofera tinctoria, Zinn, ; Vol. 1V,, 410, Plant,
412, 451.) 279

T. villosa, Pers.; Fl. Br. Ind., 17, 113. 280\

Syn.—T, ARGENTEA, Pers,; GALEGA ViLLosA, Linm. G, ARGENTEA, !
Lamk. ; G. BARBA-[OVIS, Biim.

Vern.— Vaykkavalai, TaM. ; Bi-pilla, SiNG.
Re{.eienﬁ?"}'ﬁﬂ‘;f-, Fi-klmf., 587 ; Burm , Fi.\Ind., 172 ; Thwastes, En.
oy, & ; : 0\ :
. Gl hisy 1\1.1 W‘y’:r‘t.a; e “_V"):xrd:n, & Hooper; Pharmasog. Ind., 1.5 414 ;
_Hfl'bwat.-A much-branched pecennial ; native of the plains from the

Himdiaya to Coylon,
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TERMINALIA 5 an
Arjuna. The Arjuna Myrobalan,
MEDICINE. Medicine.—* In Pudukota, the juice of is. gi i
i — the LE:
;es. (i 0 Yy Juice of the LEAVES is given in dropsy

282

TERMINALIA, Zinn.; Gen. PL, L., 685.

Terminalia Arjuna, Bedd. ; Tl Br. Ind., II., 447 ; COMBRETACE .

Syn.—T. Berryl, W. & 4 ;T.GLABRA, W. & 4. ; T. OVALIFOLIA, Ro#il, »
PENTAP TERA ARJUNA, P. GLABRA, & P, ANGUSTIFOLIA, Roxb, i

Var. angustifolia, =PENTAPTERA ANGUSTIFOLIA, Roxb.; TERMINALIA
ANGUSTIFOLIA, Roxb., is an obscure form, apparently allied to T. CuEsuL,
but distinct form P, ANGUSTIFOLIA, Roxb, >

Vern.—Arjan, kahii, dryin, khawa, énjan, drjina, dnjani, jamla, koha,
kowa, kahiéa, HIND. ; Ajjain, kahu, drjdéna, BENG.; (gara hatana, KoL ;
Ranha, SANTAL; Orjun, ASSAM; Arjun, hanjal, URIYA; Arjun,
MELGHAT ; Kowah, kow, kahua, saj, kowha, C.P.; Kahu, BAIGAS ;
Mangi, koha, GOND ; Kowa, BANDA ; Anjani, arjan, N.-W. P.; A4rjan,
Jumla, PB.; Arjin, arjun, anjan, jamla, kowa, arjuna-sadra, BoMs. ;
Sdn madat, arjun, anjan, sadura, arjuna, arjun ladada, asun, MAR. ;
Sddado, arjun sidada, GUZz,; Vellai-maruda, wella marda, wvella
matti, veila marithié, TAM. ; Tandra, CuDDAPAH; Tella-maddi, tella
madu, madds, erra maddi, yer muddi, TeL. ; Maddi, tormatti, holematti,
billi matti, KAN. ; Vella-maruta, pulla-maruta, MALAY. ; Toukkyan,
Burm. ; Kumbuk, SING.; Kukubha, drjuna, SAnS,

References.—DC., Prodr.,I11., i4 ; Roxb., Fl.Ind., Ed. C.B.C., 382, 353;
Voigt, Hort, Sub. Cal., 37 ; Brandis, For. Fl., 224 ; Kurs, For. Fl. Burm,,
1., 458 ; Beddome, Fl. Sylv., £.28 ; Gamble, Man. Timb., 184 ; Thwaites,
En. Cey. Pl., 104 ; Trimen, Sys. Cat, Cey. Pl., 32 ; Dals. & Gibs., Bomb;
Fl., of ¢2; Stewart, Po. Pl., 88 ; Aiichison, Cat. Pb, & Sind. Pl., 59 ;
Rev. A. Campbell, Rept. Econ. Pl., Chutia Nagpur, No. 7546, 9463 ;
Grah., Cat. Bomb. Pl., 69 ; Mason, Burma & Its People, 5§33, 743 ;
Sir W. Elliot, Fl. Andhr., 52 ; Sir W. Fones, Treals. Pl. Ind,, 147 ;
Ainslie, Mat, Ind., I1., 193 (under name of T. alata, Kwn.); Moodeen
Sheriff, Supp., Pharm. Ind., 243 ; U. C. Dutt, Mat. Med. Hind., 163,
291, 306 ; Sakharam Arjun, Cat. Bomb. Drugs, 209; Dymock, Mat. Med.
W. Ind., 2nd Ed., 323 ; Birdwood, Bomb. Prod., 330 ; Baden Powell, Pb
Pr.350, 399 ; Drury, U. PL Ind., 336; Atkinson, Him., Dist, (X,
N-W. P. Gas), 30f; Useful Pl Bomb. (XXV., Bomb. Gas.), 74
Forbes Watson, Ind., Survey, 196, 277 ; Econ. Prod. N.-W. Prov., P¢
(Gums and Resins), 16; Liotard, Dyes, 71, 90, App. VI.; Waniie, Rpt.
Dyes 15 ; Cooke, Gums & Resins, 26 ; McCann, Dyes & Tans, Beng., 128,
133, 151, 161, 165, 166 ; Watt, Selections Records Govt. India (R. & A.
Dept.) 1858-8, pp. 87-88 ; Man. Madras Adm., 313 ; Boswell, Man., Nel-
love, 98, 127 ; Gribble, Man. Cuddapah, 263 ; For Admin, Rep. Chota
Nagpore, 1885, 6, 31 ; Settlement Ix’efzorts:—Central Provinces, Nimar,
305 ; Beldspur, 77 ; Raepur, 7§ ; Chhindwdra, Iio } Baitool, 125, 135 ;
Seonee, 10 ; Upper Goddvery, 37 ; Bhundara, 18, 19, 20 ; Gasetteers :—
Bombay, V.,285 ; VI.,12; VIIl., 32,37 ; XV., Pt. 1., 77, P¢.11.,33 ; N-W.
P, 1.,81,IV.,lxxi. ; Orissa, I1., 158., App. IV, ; Agri.-Horti. Soc. Ind. :—=
Trans,, VII., 57 ; Sour. IX., Sel. 44; New Series, VII., 139, 140, 276 ;
Ind Forester, 1V., 227, 322 ; V1., 240, 303, 338 ; VIII., 29,116 ; X., 3T ;
X1., 281 ; XII., App., 18 ; XIlI.,, 121 ; XIV., 288 ; Balfour, Cyciop.
Ind., 111.; 849 eic. ¢le.

Habitat.—A large, deciduous tree, common throughout the Sub«Hima-
layan tracts of the North-West Provinces, the Deccan, Southern Behar,
Chutia Nagpur, Burma, and Ceylon. p

Gum.—A clear, golden-brown, transparent gum, obtained from the
tree, is met with in the bazars of Northern India, as a drug (Baden
Powell). A small sample was sent (from Madras?) by Dr. Shortt to the
London Exhibilion of 1862 (Cooke). Nothing is recorded in Indian
economic litetnture as to its properties or uses, with the exception of
Rev. A, Campbell’s remark that it is edible (Ec. Prod. Chutia Nagpuv)-

Dye and Tan.—The astringent BARK in various localities is said to be
sometimesused in dyeing. In Southern India the inner bark is broken into
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The Arjuna Myrobalan. (F- Murray.)

TERMINALTA
Arjuna.

chips and the dyeextracted by boiling in water. The tint produced is a dirty
brown or. Bhaki colour (Liotard). In Midnapur (Bengal) it is used to
dye cotton a light brown, the method employed being as follows :—for
dyeing a yard of cloth a pound of the bark is cut or broken into vety
small chips, and is boiled in about 5Ib of water until about 3lb of water
temain. The solution is then allowed to cool. A pice weight of alum
(about 1 oz) is then pounded and mixed with the solution. The cloth to
be dyed is washed in pure water, and the moisture well wrung out of
_it. It is then steeped in the above solution, and afterwards put to dry
in the shade; this steeping and drying is repeated two or three times.
In Midnapur also it is employed in preparing a black dye, along with
the barks of gardn (Ceriops Roxburghiana) and Zabla (Acacia arabica).
The price of the bark is given in Bengal as 3 annas per seer (McCann).
Samples examined by Mr. %’ Wardle were found te contain a fair amount
of colouring matter readily soluble in boiling water. An infusion gave In
his hands by various processes and mordants colours ranging from light
yellowish or reddish drab to slate with fasar and corah silk and cotton.

_ The asgEs of the wood are used in the Central Provinces as an ad-
Junct (probably a fixing agent) in dyeing with ¢/ (Morinda citrifolia) and
with %amala (Mallotus philippinensis) (Liotazd). The bark contains a
considerable amount of tamin (151 per cent. according to Wardle) ; it
is used for tanning in several localities. In Midnapur it is generally
employed mixed with the bark, or bark, leaves, and fruit of Acacia arabica.
The FrRuUIT is not apparently used as a myrobalan ; indeed, it containsvery
little tannin. A sample from the Colonial and Indiamr Exhibitien examined'
by Dr. B. H. Paul was found to yield only 1738 per cent. of gallo-tannic
acid (Watt).

Wazx.—The Twies and BravcHES of this specfes are frequently found
covered with vegetable wax (Conf. Qils, Vol. V., 459).

Medicine.—The BARK is considered by Sanskrit writers te be tonic,
astringent, and cooling, and is used in heart diseases, contusions, fractuves,
ulcers, etc. In diseases of the heart it is employed in a variety of ways.
Thus a decoction with milk is given as fond, or is made with milk, treacle,
and water. A ghrita is prepared from the decoction and paste of the
bark for internal administration. In fractures and contusions with exces-
sive echymosis, the powdered bark is given with milk, A, decoction is
employed as a wash for ulcers and chancres (U. €. Dutt), Ainslie,
describing what, from the vernacular mames, is evidently this species,
states that the bark is considered by the Vy¢ians to be febrifuge, and,
when powdered and mixed with g7agels oil, to be a
for aphthz. The juice of the LEAVES, he adds, is poured into the ears to
allay the pain of earache. Baden Powell informs us that in Northern
India the bark is conmsidered “hot® and astringent, useful in bilious
affections, and as an antidote to poisons, The FRuLr is prescribed as
a tonic and decbstruent.

Structure of the Wood.—Sapwood reddish white; heartwood brown;
variegated with darker coloured streaks, very hard ; weight 48 and s54lb
per cubic foot (Skinner), 471 (Cent. Prov. List.), 57th (Gambie), It is apt
to split in seasoning and is not easy to work. It is chiefly used for
making wheels of country carts, for house-building, and for making agri-
cultural implements, boats, and canoes. It appears to be generally regard-
ed as an inlerior timber, since it does not stand  variations of temperature
and '“Olg'ufc, and is suliject to the attacks of White ants.

Domestic. —Oampboell states that the #asar silk-worm is often found on
the tree in Chutia Nagpur, (Ses Silk, Vol. V1, Pt. I1i.)

2
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TERMINALIA
belerica.

Belleric Myrobalan.

293

Terminalia belerica, Roxb.; Fl. Br. Ind., 17, 445.

Brrrieric MYROBALAN.

Var. 1, typica,=T. BELERICA, Bedd., Fl. Sylv., t. 19; T. EGLANDULOSA,

Roxb. ; T. MOLUCCANA, Roxb.; T. BELERICA, W. & A. Prody. (Excl.
syn.) ; T. GeLLA, Dals,; T. PUNCTATA, Roth.; MYROBALANUS BELE-
RICA, Gerin.

Var. 2, belerica, Roxb.,~? T. MICROCARPA, Dere.
Var. 3, laurinoides, wi,.
vem.——Bkaira', baherd,\behara, behra, bhairah, sagond, bkarld, bulla, bu-

hura, HIND. ; Bohera, baheri, baherd, bhairah, bahira, bukuru, behera,
bahura, bohord, boyra, BEnG. ; Luping, likéng, KoL ; Lopong, SANTAL 3
Hulluch, baurs, Assaw; Chirore, GARO; Kanom, Lepcua; Thara,
bhdra, bihdird, bahadha, URriva; Sacheng, MAGH.; Yekera, BmiL;
Behéra, bikara, bhaira, baherd, behara, toandi, C. P.; T ahaka, taka,
banjir, GOoND; Bahéra, buhéra, beharia, N-W. P.; Bahira, bakera,
birha, balela, bayrak, behéra, PB.; Bahera, MERWARA ; Ahera, jhera,
HYDERABAD ; Bayrah, SIND ; Babra, baldd, balré, batra, bairda, billa,
bherda, yehala, DEC. ; Behara, behada, beheda, behda, bherdha, behedo,
6alr? Zhaim, bherda, bahudda, yella, ):cla, goting, yel, BomB, ; Bherda,
behed d, bahera, ﬁeld, Loting, beharda, behasd, sagwan, bedd, held, berda,
yehela bhadd, AR. ; Behedan, beheda, behasd, sa;g, Guz.; Tani, thani,
kattu elupay, tdnrik-kdy, tandi tonda, chattu-e u{a, tampai, tdni-kai,
tani-kaia, kattu-elupa, vallai-murds, tanikoi, katt ~elupa, Tam, ; Tani,
tandi, toandi, thandyra, thana, tddi, thani, tondi, katthu-olupe, téndya-
kéya, thanddi, thandi, bahadrha, bahadha, TEL.; Santi, tire, tanikayi,
vdri-kdyi, bherda, yehsla, tari, KAN. ; Thani, tini, MALAY, ; Thitsern,
tissein, ban-kha, phdnkhd-si, phinga-si, phangah, pan-gan, ruhira,
Burwm. § Bild, bulu-gaha, SiNG:; Vibhitaki, vibkitaka, vigifekaha, bib-
hitaka, akasha, tusha, bakeruka, bakeruha, bahira, SANS. ; Batilj, béléy-
i%j, balilaj, ARAB.; Balela, belayleh, balilah, PERS.
References.—Roxb., Fl. Ind., Ed. C.B.C., 3%0; Voigt, Hort, Sub. Cal.,
36 ; Brandis, For. Fl., 222 ; Kurs, For. Fl. Burm., I1., 455 ; Pegu Rept.,
app. A,, liz., B., gg; Beddome, Fl. Sylv., t. 19 ; Gamble, Man, Timb.,
179 ; Gat., Trdes, Shrubs, &'c.y Darjeéling, 39 ; Thwaites, En. Cevl. Pl.,
10 ; Trimen, §ys. Cat, Cey. Pl., 32; Dals. & Gibs., Bomb. F., or ;
Stewart, Pb. Pl., 89; Aiichison, Cat. Pb. & Sind Pl., 59; Rev. A.
Camgbw'l, Rept. Econ. Pl., Chutia Nagpur, No. 7526 ; Graham, Cat.
Bomb. Pi., 69 ; Mason, Burma & Its People, 401, 743 ; Sir W. Biliot
Fl. Andhr., 172; Rheedey Hort. Mal,, IV, t. 10} U.S. Dispens., 15th
EBd., 1705 ; Fleming, Med. Pl. & Drugs (Asiatic Reser., X1.), 181 ; Ains-
lie, Mat. Ind., 1., 236; O'Shaughnessy, Beng. Dispens., 34t ; Trvine,
Mat. Med. Patna, 17 ; Med, Topog. Ajmere, 128 ; Moodeen Sheriff, Supp.
Pharm. Ind., 231 ; U. C. Dutt, Mat. Med. Hind., 162, 323; S. Arjun,
Cat, Bomb. Drugs, 54 ; K. L. De, Indig. Drugs, ind., 117 ; Murray, PL. &
Drugs, Sind, 188 ; Cat. Barode Durbar, C. & 1, Bxhbtn., No. 172 ; Bidie,
Cat, Raw Pr., Paris Exfub,, 29, 62, 112 ; Dymock, Mat. Med. W. Ind.,
2nd Kd., 320; Dymock, Warden & Hoaper, Pharmacog. Ind., 1., 554
7, 5; bﬁcﬂa! rresp. on Praﬁ;scd, ¢w Pharm. Ind., 238 ; Vear-
Book Pharne., 1879, 213 ; Trans., Med. & Phys, Soc. Bomb, (New Series),
No .;, 152 ; Birdwood, Bomb. Prod., 33, 152, 268 ; Baden Powell, Pb,
Pr., 350, 453,599 ; Drury, U, Pl, Ind., 417 ; Athinsor, Him. Dist. (X.,
N-W.P. Gas.), 310, 777 » Useful PL. Bomb. (XXV.. Bomib Gass)y 73,
155, 218, 244, 300 ; Forbes. Watson, Ind. Survgv, 53, 101, 11X, 125, 173,
277 Eion. Lrod, N-W. P, P, 1. (Gums & Resins), 7 ; Pt. [17. (Dyes
and Tans), 35; Pb. V. (Vigetablos, Spices, & Frutty), 73; Gums &
Resinous Prod. (P. W, Dept. Rept.), 4, 16, 24, 267 Liotard, Dyes, 15-16,
2y, 28, 132 ; Cooke, Oils & Oilseeds, 77 ; Gums and Resins, 26 ; MoCann,
Dyes & Tans, Beng.; 45, 144, 146, i50-151, 16I, 105 ; Darrah, Note on
Cotton in Assam, 33 ;: Christy, New Com.PL., V., 40, 44 ; Aveen Akbary,
Gladwin’s Trans., }1., 124 Statistics Dinafpur, 150 ; Man. Madras
Adm., I, 313 ; Nicholson, Man., Coimbatyre, 42 ; Boswell, Man., Neiiore,
100, 137 § Gribble, Man. Cuddapah, & Butler, Top. Oudh & Sudtanpur,
33 Settlement Reports —Panjdb, Kangra, 22; N«W. P., Shahjehan-
ore, IX.; C, P., Chinda, app. VI, ; Upper Godavery, 38 ; Sebyae, 10
g P, 2P
hundars, 19;- Radpore, 75 Mundiak, 88 ; Chhindwdra, 170, 111 ;
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Nimdr, 305 » Baitool, 127 ; Gasetteers «—Bombay, V., 285; V1., 12 ; VII.,
31, 36 - Vgh., t1 s XK. doz; XL, 24; XV.;33; XVI, 19, xvir., 10/ ‘ _
XWVIIT., 41; XXII., 23; Panjéb, Sidlkot, 11; Hoshidrpur, 107 N.-W. i
P., I.,81; IV., ixxi.; Orissa, 1., 158, app. IV., 181, app. VL., Mysore
& Coorg, 1., 60 ; Agri.-Horti. Soc, Ind. :—Trans., VII., 57 ; VIIL., Pro., &
380; Four., I1X., 422, Sel., 41 ; X., Sel., 41 ; XI., Pro., 14.; X11l., 318 ;
New Series, V., Pro. (1876), 20 ; VII , 140 ; Ind. Forester, L., 78, 81, 363 ;
Il., r9; IIl., 202; IV., 321, 411 ; VI, 101, 104, 323, 331; VvIl., 250 ;
VIIL, 127, 270, 414, 438; X., 33, 315, 540, 550 ; X1I., 3r1, 313, afp.
13 ; XIIL., 121 ; Spons, Encycls 11., 1396, 1694, 1937 ; Balfour, Cyclop.
Ind., 111., 849, etc,, etc. 1 : :
Habitat.—A large, deciduous tree, common In the plains and lower hills
throughout India, with the exception of the arid tracts to the west, and ex-
tending to Ceylon and Malacca. Var. belerica is met with in the .ercars
also in Malaya if T. microcarpa, Dcze., be the same species; while gar.
laurinoides is found in Mergui, Ceylon, Java, and Malaya.

Gum.—Roxburgh was the first Indian writer to notice the gum of this (B;l"{‘
species. “*From wounds in the BARK,” he wrote, “large quantities of an ;; ‘.’

insipid gum issue; it much resembles Gum Arabic, is perfectly soluble in
water, and bl’x’rns away in the flame of a candle, with IittF:smell, into black '
E‘ntty ashes.” In 1840, a Lieutenant Kittoe placed samples of the gum
efore a meeting of the Agri.-Horticultural Society of India, stating that it
was largely partaken of by the Kéls and Chaars as food, and that it could be
collected in large quantities in the Midnapur forests. Subsequent writers
have done little more than repeat the above remarks of Roxburgh and
Lieutenant Kittoe, while Drury has apparently misread the statement of the
former, and writes that it is inflammable and burns like a candle. Dymock,
however, appears to have examined it afresh, and describes it as follows :—
“The gum is in vermicular pieces, about the thickness of a finger, of the
colour of inferior Gum arabic. Hardly at 4ll soluble in water in which it
swells up and forms a bulky gelatinous mass; its taste is _insipid. Rox- \ N
burgh’s statement that it is perfectly soluble in water, and Drury’s, that B
it burns like a candle, I am unable to confirm.””> The authors of the )
Pharmacagraphia Indica describe the gum as “of the Bassora type,” and
state that it is collected and mixed with soluble gums for sale as country
gum. They confirm Dymock’s observation as to its insolubility and add A
that it contains crystals of calcium oxalate in dumb-bell-like forms, sphaero-
crystals and groups of fine crystalline particles. 1
Dye and Tan.—The FRUIT is one of those exported from India under | DYE & TAN.
the name of myrobalans, and is largely employed in India for dyeing and Frult. (5
tanning. Two kinds are said to be met with, one nearly globular § to 205 )
inch in diameter, the other ovate and much larger. Both narrow suddenly
into a short stalk, are fleshy and closely covered with a fulvous tomentum,
arid when dried are obscurely five-angfed. The stone is hard and penta-
gonal, and contains a sweet oily kernel, having three prominent ridges from \
haseto apex, In India it is largely employed for yeing, as a mordant, :
as a tan, and also medicinally. It may be used alone, in which case it ‘
gives a yellowish or brownish-yellow colour to the cloth, or, with various
other dye-stuffs, to produce dark brown and black. The following detailed
description of the method employed in Hazaribagh for dyeing with the bel-
leric myrobalan alone may be taken as typical : —* For each square yard of
cloth take 3 seer of bakera nuts. Extract and throw away the stones, and iy
break the rind info as small pieces as possible. Put these into a seer of |
walter along with a tola-weight of pomegranate rind. Leave the whole to
5!8"(1 fOl_’ one night. Thcn%oil the infusion, allowing it to boil over three \
times. Then allow it to cool and strain through a coarse cloth. Wash
the cloth to be dyed well in water; when half dry wash again in water, in
which a tola of alum has been previously dissolved. Then dip the cloth
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in the dye solution, working it about well so as to make the colour unj-

form. When the colour is deep enough, dry the cloth in the sun, and
afterwards wash frequently int clear water, so as to get rid of the smell of
the dye. The resulting colour is a snuffy yellow > (McCann). The drupe
is also used as a mordant, instead of Aurra (T. Chebula), in dyeing with
madder or mangit. In many localities it is employed as a tan in the same
Way as harra, and McCann states that the LEAVES are similarly used i
Birbhum. Buchanan mentions the BARK as also employed in tannin g
but it would appear to be less astringent, and consequently much less
valued than those of other species.

The fruit ripens during' the cold season, from November to January,
and in Bengal costs about the same as inferior karra, wiz., from Ri in
Ménbhum to about Rs in Chittagong (McCann). Sir E. C. Buck, in his
Account of the Dyes and Tans of the Novth-West Provinces, gives the
export from NajiEvyabad in 1874-75 as 36} cwt., value R50, from Garhw4l
as 135§ cwt., value R21g. It is, however, impossible to separate the trade
accounts of this, from those of the other kinds of myrobalan (see T. Chebula).

CHEMICAL ComrosiTioN. —Analyses of the fruit of this, as of other
myrobalans, give very varying results and strongly indicate the necessity
of a thorough investigation into the effects of climate, soil, and age of the
fruit on its tanning value. Samples were submitted by Dr-. Watt, from the
Colonial and Indian Exhibition, to Dr. Paul and Professor Hummel for
examination. Two samples,examined by the former chemist were found to
contain only 5:03 and 6'70 per cent., respectively, of gallo-tanmic acid, while
that analysed by the latter contained 174 per cent. Professor Hummel
remarks, *“ The fruit consists of two distinct portions, an outer and an inner;
100 parts contain 754 parts of outer, and 24'6 parts inner. The inner por-
tion only contains 1°25 Jper cent. of tannic acid.” “This remarkable differ-
ence is worthy of note ® Professor Hummel estimated the value of the
fruit at 5s. 84 per cwt. compared with commercial ground myrobalans at 7s.
6d. per cwt. (Wat#¢, Selections from the Records of the Govi. of Ind., I., 88,
93). The authors of the Pharmaco raphia Indica have recently examined
the pulp of the smaller kind of belleric myrobalan and the kernel sepa-
rately with the following result :—

Pulp. ' Kernel. Pulp. | Kernel,
Moisture $ «| 800 11°38 || Ether _extract ’ ‘41 61
Ash 9 5 o] 428 4'38 IAlcohohc ¥y o| 642 ‘61
Petroleum ether extract ‘12 | 29'82 || Aqueous ,, . +| 3856 | 25726

The extracts obtained from the pulp were found to be as follow t=The
petroleum ether extract contained a greenish yellow oil. The ethereal ex-
tract contained colouring matter, resins, a trace of gallic acid and oil, but
no alkaloid. The alcoholic extract was yellow, brittle, highly astringent,
and partly soluble in warm water. The aqueous extract gave various
tannin reactions, "Of the kernels, the petroleum ether extract consisted of
a pale yellow; thin, nutty-Aavoured oil, non-drying and insoluble in alcohol ;
the ethereal extract was also oily (see paragraph Oil) ; the alcoholic extract
was partly soluble in hot water, with acid reaction and tasteless, the aqueous
extract contained no sugar nor saponin,  No alkaloid was detected,

Oil.—The seeps yield a fatty oil to the extent of about 30'44 per cent,
which on standing separates into two pqrtions, .the one fluid, of a pale
green colour, and the other flocculent, white, semi-solid, with the consist-
ence of ghf, It is used medicinally,
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Medicine.—Belleric myrobalans (the DRUPE) are des‘,cribed by Sanskrit
writers as astringent and laxative, and useful in cougis, hoarseness, eye
diseases, etc. As a constituent of #riphala, or the three myrobalans (T.
Catappa, T. belerica, and Phyllanthus Emblica) they are prescribed for
almost all diseases. The KERNEL s said to be narcotic and astringent, and
is used asan external application to inflamed parts (U. C. Dutt}. Dymaocky
states that Muhammadan writers describe the {ruit as astringent, tonic,
digestive, attenuant and aperient, and useful as an application in in-
flammatory diseases of the eye. As long as the doctrines of the Ara-
bian school prevailed, myrobalans were used medicinally in Europe, hav-
ing been introduced by the Arabs from India. The pupoBaiavos of the
early classical Greek and Latin writers was a fruit frem which perfumers
obtained oil for their unguents, and was probably the fruit of the African
oil palm (Elceis guineensis) ; but later Greek physicians applied the terms
poParavs; and pupebixeg to Indian myrobalans (FPharmacographia
Indica). In modern Native practice the ancient Sanskrit and Muhamma-
dan opinions are retained, Thus in the Panjab it is chiefly employed in
dropsy, piles, diarrheea, and leprosy ; also occasionally as a remedy for
fever. When half ripe it is considered purgative; when fully ripe or
dried, astringent. Mixed with honey it is employed asan application in
cases of ophthalmia. The o1r is considered a good application for the
hair; the cum is believed to be demulcent and purgative. Dymock states
that the kernel, with that of the marking nut, is sometimes eaten in the
Konkan with betel-nut and leaf as a cure for dyspepsia.

Food and Fodder.—The rruIT is eaten, when fresh, by goats, sheep,
cattle, deer, and monkeys- The KERNEL is eaten by Natives; it tastes like
a filbert, but is said to produce intoxication when eaten in excess. Many
writers. (Roxburgh, Graham,) notice this popular belief, but, according to
recent researches by the authors of the Pharmacographia Indica, the narcotic
ﬁogerty ascribed to the kernel is very doubtful. These writers state that

ative evidence on the point is very conflicting ; some people say that onl

the farge-fruited variety is poisonous, others state that they have eaten bot

kinds freely without experiencing any narcotic effects, but that when water
is taken after eating them giddiness and a sense of intoxication is experi-
enced. The only authentic casesof poisoning by these seeds are said to have
been recorded by Mr. Raddock, Sub-Assistant Surgeon in charge of the
Malwa Bheel Corps. Three boys from five to nine years of age had eaten
some of the nuts; two became drowsy, complained of headache and sick-
ness, and vomited freely. The third, a weakly child, who had eaten the
largest quantity of kérnels, between twenty and thirty, presented ne symp-
toms during the day, but en the following morning was found to be insen-
sible, aud suffering from all the symptoms of collapse. Emetics and small
quantities of strong tea produced an improvement in the symptoms, He
gradually became sensible, but remained drowsy, complained of being
giddy, and had a small and rapid pulse till next day, after which he re-
covered. Mr. Raddock infers that this was a case of mild narcotic poison-
ing, which, he is convinced, would have proved fatal had not the stomach
pump been used. Dr. Burton Brown, in citmg_thns case, r.emarl'cs that
the fruit is sometimes added to spirit fn bazdrs, in conjunction with the
other myrobalans, so that it is possible that an accident might occur from
the use of spirit so drugged. The experiments of Dymock, Warden, &
Hooper lead to the concﬁision that the kernels are perfectly harmless, when
eaten in moderation ; one of these authors has personally expcnmemed on
them without any ill effects. On one occasion the alcoholic éxtract from g
gmins of the kernels was injected into a cat’s stomach, on another 132

grains (equal to about thirty-five to forty kernels) were administered to a
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FOOD. starving cat, with, in both cases, negative results. These authors there-
fore regard their experiments as fairly conclusive that the kernels do not
possess any toxic properties.

Leaves. Stewart states that in Kangra the LEAVES are considered the best

203 fodder for milch cows.
TIMBER. . Structure of the Wood.— Yellowish-grey, hard, no heartwood 3 similar
304 In structure to that of Ougeinia dalbergioides; weight 43 per cubic foot
. (Byd, from Assam expeviments), 301 (Cent. Prow. Lists), 4ol (Brandis, -
| Burma List), 481 (Gamble). It is not durable, is readily attacked by
| insects, and is consequently of little value. It is, however, em loyed for
‘ lanking, for making packing cases and ¢anoes, and in the North-West
[ ovinces for house-building after being steeped in water, which is said to
| have the effect of making it more durable. In the Central Provinces it
| 1s used for ploughshafts and carts when bijasél is not available. In South
India it 15 employed for making packing cases, coffee boxes, catamarans,
and grain measures,

DOMESTIC Domestic and Sacred.—The TrREE is an er-ellent one for avenue pur-
Tree |  poses, but has many superstitions connected v th it which interfere with its
305 | wutility. Thus the Hindus of Northern India (nsider it to be inhabited by

| demons, and consequently avoid it, never sitting under its shade. In
Central and Southern India the people will not use the timber for building,
under the impression that a dwelling-house which contains it is fated, and

F"“'é’ that no man can live in it long. The FrRuIT is used for making country

lol | 1k, and, by the Bhils, to poison fish (?) (Liotard, Elliot); the OIL as a

I | dressing for the hair. The Leaves have been used as an antiseptic to
Leaves. | impregnate sleepers of sale; (Boswellia serrata), which are said to have
8 | been rendered durable by soaking for five months in a tank filled with the
wooi‘?.shu. leaves and water (/ndore Forest Rept., 1876-77 ; Conf. Vol. 1., 516). In
309 the Gasetteer of Sivantvidi (Bombay) the WooDp-ASHES are said to be

" much used in the manufacture of molasses (Conf. with Saccharum—
Sugar, Vol. V1., Pt. I, 304).

310 | Terminalia bialata, Kury; FI. Br. Ind., II., 449.
Syn.—PENTAPTERA BIALATA, Roxb,
’ Var. cuneifolia, Wail.
Vern,— Leinben, Burm. y
References.—Roxb., Fl. Ind., Ed. C.B.C., 383; Voigt, Hort, Sub. Cal.,
36 ; Kurs, For. Fl. Burm., 1., 456 ; Gamble, Man. Timb., 182; Agri,.
Horti, Soc. Ind. : Trans., VI1., 57. _ s
Habitat.— A Jarge, deciduous tree, which attains the height of from 8o
to 100 feet ; found in Burma and the Andaman Islands. '

TIMBER. ' | Structure of the Wood.—Grey, beautifully mottled, similar to 'the

3u ,’ timber of ‘T. belerica ; weight 301l per cubic foot (Brandis, B_urma Lgst),
| 48 (Gamdle). Qamble remarks that Skinner’s No. 124 gives wexght
‘ 641, and P. 1042, but he considers that there may have been some mis-

take in these figures.

312 )T. Catappa, Linn. ; Fl. Br. Ind.,, I, 444 ; Wight, Ic, t. 173.
|
|
!
|

INDIAN ALMOND, 5 ol e
=T, Cararpa & Bapamia, Twlasne; T. MOLUCCANA, Lamk. ; T.
sy:vnomums, Rotk. ; T.SuBCORDATA, Willd. ; T. INTERMEDIA, Spreng.;
JuarAns Carared, Lour, ; CATAPPA DOMESTICA, LITOREA, & SYLVES-
TRIS, Rumph. ;' BApaMIA COMMERSONI, Gartn,

Ve, — Fangii-bdddm, hindi-bdddm, biddwis, Hinn.: Banglé-badim,
BENG.; Bdddm, URIYA ; Desi-baddm, N.-W. P, ; Hindi-bidilm, Jangii-
baddm, bidima-hindi, DECCAN ; Bdd dm, jangli-béddm, bangdli-bddim,
ddddmi, desi-bdddm, Bous.; Bengali-bidém, jangli béddma, nét-bd.
ddm, Mar.; Natvadom, nattwvadam-kottai, nathe-vadam-kottai, natiy.
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vadom, kottai, TAam.; Vedam, nathe-badam-vitiulu, oudam-vitiwl,
vodampuettilla, badam-vittulu, TEL.; Tari, tard, nat-baddmi, KAN.;
Nittu-bddam, botta-kurn, adamarram, MALAY. ; Katappa, MALAY ; Kot-
ambd, SING.; Ingudi, hinghidie, fruit=desha-vidd-mittec SANS.;

v Baddme-hindi, PERS.

References.— Roxb., Fl. Ind., Ed. C.B.C., 38a; Voggt, Hore. Sub. Cal.,
36 ; Kurs, For. Fl. Burm., I., 454; Beddome, Fl, yiv., t. 18 ; Gamble,
Mo Timbe, 1825 Trimen, Sys. Cat. Cey. Pl., 32; Dals, & Gibs., Bomb.
Fi., 33; Graham, Cat, Bomb, Pl., 69 Sir W. Elliot, . Andhr., 19,
103 ; Rheede, Hort. Mal., IV., t. 3, 4 ; Rumphius, Amb., 1., ¢.68 ; Pharm,
Ind., 89; Ainslie, Mat. Ind., II., 234 ; O'Shaughnessy, Beng. Dispens.,
3417 Mboodpen Sheriff, Supp, Pharm, Ind., 241; S. Arjun, Cat.
Bomb. Drugs, siq; Bidie, Cat. Raw Dr., Paris Exhib., 20; Dymaock,
Mat, Mod. W, Ind., 2nd. Ed,, 321 ; Birdwood, Bomb. Prod., 33, 152,
282 ; Useful Pl. Bomb. (XXV., Bomb. Gas.), 76, 155, 218, 244 ; Gums
& Resinous Prod. (P. W. D%t. Rept.), 16 ; Liotard, Dyes, 16 ; Cooke,
Oils & Dilseeds, 78 ; Gums & Resins, 26 ; Wardle, Rpt. on Dyes & Tans,
12, 31, 43; Man. Madras Adm., 1., 363; Boswell, Man, Nellore, 96 ;
Gasetteers :—Bombay, V., 285 ; XV., Pt. z, 22; N.-W. P., IV., lxxi. ;
Orissa, I1., 181, app. IV.; Mysore & Caorf, 1., 160; Agri.-Horti. Sac.
Ind.:—Trans., I11., 44 ; VII., 57; Four., I1., Sel., 539 ; II1., Pro., 47 ;
IV., 201 ; V1., 170, 173 ; IX., 421 ; Spons’ Bncycl., 1396, etc., etec. 3

Habitat. —A large, deciduous tree, which attains 8o feet in height, and
has branches in alnpost horizontal whorls; wild in the lowlands of Malaya,
and perhaps of the trans-Gangetic Peninsula, largely planted all over India
from the North-West Provinces to Ceylon and Burma, mostly from the sea-
level to an altitude of 1,000 feet. It is raised easily from seed ; and in a

ood light soil, well watered, will, in two years, grow to more than 10 feet
in height, and blossom.

Gum.—The tree yields a cum, known in the West Indies as *Indian
Almond Gum ;” it is dark-coloured, but soluble in great part, but contains
fragments of the bark (Cooke). Nothing is known as to its properties or
uses.

Dye.—The BaRK and LEAVES like those of most other species of Termi-
nalia are astringent and contain tannin, In India they are mixed with iron
salts to form a black pigment, with which Natives in certain localities colour
their teeth and make Indian ink. Specimens of the bark examined by Mp.
Wardle were found to contain g per cent. of tannin, and a small amount
of colouring matter soluble in water, which, by various processes (not pub-
lished), produced light brownish-yellow, light drab, golden fawn and slate
colours in silk, light drab, olive and grey in colton, and pale-fawn in wool.
The leaves were found to contain a moderate amount of colouring.matter,
which produced various shades of brownish-yellow on silk and wool.

Fibre.—The Rev. Jd. Long (Fourn. Agv’z'.-Horti. Soc. Ind., IX,; Ol2
Series, 422) states that in Madras cloth is made from a FIBRE obtained
from the Lezaves. This is probably a mistake ; the writer can find no other
mention of a fibre from any species of Terminalia,

0il.—The KerNELS yield a valuable oil, similar to almond oil in flavour,
odour, and specific gravity, but 2 little more deeply coloured ; it deposits
stearine on keeping. It possesses the advantage of not becoming rancid so
readily as true almond oil, and if it could be produced cheaply would doubt-
jess compete successfully with it. As the tree is abundant everywhere and
the fruit could be doubtzzss obtained very cheaply, “Indian almond o1l **
appears to merit the attention of dealers. {t was first brought prominently to
notice by a Mr. A, T. Smith of Jessor, who in 1843 wrote to the Agri.~-Hor-
ticultural Society of India an ageount of its properties and method of prepa-
ration. Oil,made experimently hy him, wasex ressed in the common native
mill-—a sort of pestle and mortar—from some fruit gathered during a few
mornings from under the trees in the neighbourhood. After a sufficient
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which facilitates breaking the nut, four coolies were set to work with small
hammers, to separate the kernels from their shells, In four days they broke
a sufficient quantity for one mill, »is., 6 seers. This quantity put into the
mill produced in three hours about 3 pucka seers of oil. Mr. Smith remarks
that the actual pressing of the oil is of no consideration, since the value of
the oil-cake, to Feed pigs, €tc., is sufficient to cover the expense, but that the
breaking of the nuts is @ tedious and costly operation, and is a considera-
tion requiring particular attention, with a view to its reduction, if manufac-
ture of the oil on an extensive scale should be attempted. The product of
the experiment, filtered through blotting paper, was of the colour of pale
sherry, a circumstanée which Mr. Smith explains is due to the rind being
allowed to remain on the kernels. He concludes by remarking on the
ornamental nature and utility of the tree for many other purposes, and
recommends that it should be more extensively planted. A sample of the
oil thus prepared was submitted for examination to Dr. Mouat, who re-
ported as follows :—*“ 1 have compared the specimen with a good muster
of the ordinary European almond oil in my possessioen, and find that in
taste, smell, and specific gravity the former is very similar to the latter, but
is deeper in colour, becomes turbid in keeping, and deposits a quantity of
white stearic matter. For most ordinary purposes, medicinal and other-
wise, the former, I think, might profitably be substituted for the latter in
this country, and, if expressed with greater care and freed frqm every im-
purity, might become an articlé of commercial value and importance
(Fourn. Agri-Hovti, Soc. Ind., ii.). Though easily made edible and
Eleasant in flavour, it appears to have been entirely neglected by the
Natives, who are ignorant as to its existence.

Medicine.—The astringent BARK may be used medicinally, though it
does not appear to be much employed in Native practice. The KERNELS
and o1L are mentioned in the secondary list of the Indian Pharmacopeeia
as substitutes for officinal almonds and almond oil. The Juice o} the
young LEAVES is-empluyed in Southern India to (;)repare an ointment for
scabies, leprosy, and other cutaneous diseases, and is also believed to be
useful internally for headache and colic (Lisboa).

Food,—The KBRNEL resembles an almond or fresh filbert in flavour,
and is largely eaten by Natives, 1t is very palatable, fairly wholesome
and nutritious, and is a pleasant dessert fruit, The 01L-CsKR is said to'be
a good food for pigs.

Structure of the Wood.—Red, with lighter coloured sapwood, hard ;
weight, according to Skinner and Wallich, 321 per cubic foot, according
to éambla, 41ib,” Itis used for various purposes in Southern India, especi-
ally for making posts and well-levers.

Domestic.—This is one of the trees on which the fasar or katkura
silk-worm is fed. The tree is highly ornamental, makes a good avenue,
and is well worthy of extended cuitivation.

355 | Terminalia Chebula, Reis. ; Zi. Br. Ind., I1., 446.

i+ |

Tae Cursyric or Brack MyRoBALAN.

Syn.—T. RETICULATA, Rotk. ; T, ARuTA, Ham.; MYROBALANUS CHEBUTA,
Gavin.; EMBRYOGONIA ARBOREA, Teys. & Binn.

Var. 1, typica; 2, (¢he T, citrina of various authors); 3, unnamed; 4,
TOMENTRLLA;, &Kurs (SP.); 5, GANGETIOA, Roxb.,, (Se.); 6, PARVI-
FLORA, Thwaites, (Se.).

Vern.—Tree= Har, harvd, harara, ripe fruit=har, ptlé-har, hiv-pild, driad
frultis bibl=har, panght-Bar, kdle-hiv, Hixo, ; Tree=Hirftddi, tipe fruit =
hiivitaki, hdrd, galls=hdricadi-phul, Bene. ; Tree=Rola, hadra, Kov;
Tree=Rol, SANTAL ; Tree=Hiiskha, Assay; Tree & ripe fraits=Herro,
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NEPAL ; Tree =Silim, ripe fruit=silim-kung, LEPCHA ; Ripe fruit=FHan
PAHART ; Tree=Karedha, haridra, harira, URIYA; Tree=Kajo, MAGH ;
Tree=Harrd, hirdi, C. P.; Tree=Karka, harro, hir, horda, ma-
hoka, GOND; Tree—Har, haraira, harara, N.-W. P.; Tree=Har, kar-
var, hurh, halela, dried frait=haz, PB.; Tree=7Hey-a-rak, BERARS;
Hree & tioe (euit=FHar, SiNn; Tree=~FHalrd, harld, ripe ftuit=halrd, :
harld, pila-halra, haldd, dried fruit=bdl-halré, sangi-halre, Ds(’:CA'N; .
Tree & ripe fruit=Hirda, hardd, BoMB.; Tree=/Hirda, hiradd, ripe
fruit=hiradd, bdla hirade, galls=hiraddi-phila, MaAR, ; Ripe fruit=/Har- 1
le, pilo-harle, hardi, himagihira .u, ga Is=bharle-phil, p_zlo-harle—ﬁhv‘d,
Guz. ; Tree=Kadakdi, kaduk-kay, pild-marda, ripe froit=kaduk-kdy, s
dried fruit=~rkaduk-kay-pinji, galls=>kaduk-kdy-pu, TAM. Tree=Karaka,

kadukar, kurka, karaki, ripe fruit=4karakkdva, dried fruit=pinda karak-
kdya, galls=karak-kdya-prvoulu, TEL.; Tree=Hirda, ripe fruit=alale-
kayi, dried froit=alale-pinda, galls=alale-huvvn, KAN.; Ripe fruit=
Katukhd, dri-d froit=_Eatukkd-pingi, galls=rkatukkd-pi, MALAY.; Treo=
Pangah, BurM.; Tree & ripe fruit=dalu, arain, galls=aralu-mal,
Sina.; Ripe fruit= Haritaki, abhavd, pathyd, galls=haritaki-pushpam,
Sans.; Ripe froit=Halilaj, haltlaje-asfar, dried fruit=halilaje-asvad, ;
éns.; Ripe fruit=Halilak, halilahe-sard, dried fruit=halilahe-siyak, o

ERS.

References,—Roxb., Fl. Ind., Ed. C.B.C., 381 ; Voigt, Hort. Sub. Cal.,
37 ; Brandis, For. Fl., 223, t. 29 ; Kurs, For, Fl, Burm., 1., 456 ; Pegu V
Rept., app. A., lviti., B., 49; Beddome, Fl. Sylv., i. 27 ; Gamble, il
Man. Timb., 180 ; Cat., Trees, Shrubs, &c., Darjeeling, 39 ; Thwaites, y i 1y
En. Ceyl. Pl., 103 ; Trimen, Sys. Cat. Cey. Pl., 32; Dals. & Gibs.,
Bomb. Fl., o1 ; Stewart, Pb. Pl., 89; Aitchison, Cat. Pb, & Sind Pl., :
50; Rev. A. Campbell, Rept, Econ, Pl., Chutia Nagpur, 8404; Gra- ]
ham, Cat. Bomb, PL., 69 ; Mason, Burma & Its People, 509, 743 ; Sir A
W, Eitiot, Fl. Andhr., 83, 84; U.'S. Dispens.; 15¢h Ed., 1705 ; Fleming, i
Med. Pl. & Drugs (Asiatic Reser., X1.), 181 ; Ainslie, Mat, Ind., 1., 237, \
2F., 128; O°Shaughnsssy, Beng. Dispens,, 340; Irvine, Mat, Med. \

Patna, 36 ; Med., Topog. Ajmere, 136 ; Taylor, Topog. Dacca, 62 ; Moodeen ﬁ
Sheriff, Sugp. Pharm., Ind., 242 U. C. Dutt, Mat. Med. Hind., 160, )
290, 313; S. Arjun, Cat. Bomb, Drugs, 54; K. L. De, Indig. Drugs e
Ind., 117 ; Murray, Pl & Drugs, Sind, 189 ; Bidie, Cat. Raw P%.,
Paris Exhib , 29, 11T ; Waring, Basar Med., 97 ; Dymock, Mat Med. '
W. Ind., 2nd Ed., 317 ; Dymock, Warden, & Hovper, Pharmacog. Ind., !
11., 1 ; Cat. Baroda Durbar, Col. & Ind. Exhib., Nos. 173, 174 ; Year-Baook <N
Pharm., 1879. 214 ; Trans. Med. & Phys. Soc., Bomb. (New S’erixs),lV., \
152; XI1,,174; Birdwood, Bomb. Prod., 34, 152,292,312 ; Baden Powell, '
Pb. Pr.,; 349.509 ; Athinson, Him, Dist. (X., N-W, P., Gas,), 310, 751, \
9775 770, 816 ; Useful Pl. Bomb, (XXV., Bomb. Gas.), 73, 155, 218, 244, Ao
250+ Econ. Prod. N~W. P., Pt. dil. (Dyes & Tans), 35, 84; Crackes
Hand-book, Dyeing, &¢., 500 ; Liotard, Dyes, 15-23, 25, 69, 116, 122, 131 :
Cooke, Oils & Oilseeds, 79 ; McCann, Dyes & Tans, Beng ., 16, 31, 33, 48, |
24, 86, 88, 125, 134, 135, 138, 144, 145-150, 152, 161, 105, 165, 166, 167, 168,
169 ; Wardle, Dyes & Tans, 42, 53, Christy, New Com. Pl., 25, 40, 44 -
Sel. Rec. Govt. Ind. (R. & A. Dept.), 188889, 54, 50, 57, 87, &8, 106 ; )
Linschoten, Voyage to East Indies (Ed. Burnell, Tiele, & Yule), !f., 123 § v
126 ; Statistics, Dinaipsr, 150 ; Man. Madras Adm., 1., 313; I1., 98,
123 ; Nicholson, Man Coimbatore, 42 ; Bosweil, Man. Nellove, 98, %
125 ; Moore, Man; Trichinapoly, 80 ; iribble, Cuddapah Man., 262 ; Settlen L ¢
ment Reports :—Panjab, Kangra, 21 ; €. P., Bhundira, 19; éhdndn,
app. vi.; Hoshungabid, 179 ; Upper Goduwr})y, 38 ; Chhindwmdra, 11t ;
Seonge, 10 ; Mandlak, &8 : Baitool, 137 ; ?ub ulpore, §6; Gazetteers e Iy
Bombay, X1l 23; XV.; 39, 78; XVL, 18; XVII, 48 ; Panjdb, |
Hoshigrpur, 105 NoW. Py L, 81; 1V, txi.; C. P, 59, 504; Orissa,
17., 181 ; Mysore & Coorg, I., 45, 437 ; 117., 28 ; Agri-Horti. Soc., Ind. :— \
Trans,, IT., apf. 314 HI., 68; VIL 57; VIiI., Pro, ; Your.,
711, Pro., 71 ; 1V., 201 ; VI, 36 ; IX., ¢33, Sel., 43 ; XIII,, 318, 301 ;
Now Series, VII., 181 ; frop. Agri., ¥anwary 1889, 481 ; Ind. oFEster A
L, 78, 81,363, 11, :?- I11., 24, 202; VI., 323 ; IX,, 239, 418 ; X. 33 i
) 305,545 ; XL, 326 ; X1, 303 XM, 121, 146, 168; NIV., 503, Spoms’, | &
_ lmyel. q1., 1087 ; Balfour, Cyclop, Ind:, 111., 850, 3 :
Habitat.~ A lagge, deciduous teue, abundant in Noerthern India from
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Kumdon to Bengal and southward to the Deccan table-lands at 1,000 to
3,000 feet, also found in Burma, Ceylon, and the Malay Peninsula. In the
Madras Presidency it is common all over the forests; in Coimbatore it is
of large size ; in Kanara and Sunda it abounds above the Ghéts; in Gan-
jam and Gumsur it is tolerably plentiful ; and it occurs in the Godéaveri
tracts. In Bombay it is common on the higher forests on and near the
Ghéts, and is very abundant in the forests of the highlands of the Satpurass
and above the Ghéts in Belgaum and Kanara.

Gum.—The TREE yields a cum which is said to be largely collected in
the Berars, mixed with those of Acacia arabica, Anogeissus latifolia, Bassia
longifolia, and Melia Azadirachta. The mixed gums of these trees are
taken to local markets by the Gonds who collect them, and sold either for
medicinal purposes orto dyers to mix with their colours (P. W. Dept. Repts.
on Gums, & ¢., 69). The vernacular name given, vis., bey-a-rah,seems to in-
dicate that the above account may in reality refer tothe gam of T. belerica.

Dye and Tan—The dried FrRUIT forms the ¢ chebulic”” or ¢ black *
myrobalan of commerce, one of the most valuable of Indian tanning mate-
rials. In India it is occasionally used as a dye by itself, the rind of the
fruit being powdered and steeped in water, The cloth steeped in this
infusion acquires a dirty grey colour. With alum both the fruit, and the
caLLs produced in guantity on the LEAVES, are said to give with alum a
good permanent yellow. But the most extensive use to which harra is put
as a dye is'in the production of various shades of black in combination
with some salt of iron, generally the protosulphate. In some cases giiz or
molasses is added, in others a little indigo is mixed with the dye to give
depth to the colour. In Dacca a deep black is obtained by using gdb, the
dried fruit of Diospyros Embryopteris, in combination with chebulic myro-
balan and ferrous sulphate. In Chutia Nagpur a dark neutral tint called
kakraisza is obtained from harra, protosulphate of iron, and safflower. In
Chittagong the fruit is mized with ##/ pods (Ceesalpinia Sappan) to pro-
duce a black dye. A mixture of the fruit and ferrons sulphate in certain
?Vll'oportions also produces a khgk: or iron-grey colour (MeCann). In
Madras it is used in the same way, also alone for dyeing cotton, wool, and
leather. In the North-West Provinces the chief shades, in producing
which the fruit plays a part, are black, as above described ; green, in com-
pany with turmeric and indigo; dark blue, with indigo, and brown with
catechu. Excepting in the case of black it acts more as a concentrator of
colour than as contributing much colour of its own (Si» E. C. Buck). It
is commonly employed throughout the country as a mordant, or acces-
sory, to concentrate the colour in dyeing with safflower, 47 (Morinda eitri-
folin), manjit (Rubia cordifolia), ku/di (Curcuma longa), and fesx (Butea
frondosa). With iron-salts it is employed in making country ink, and
mixed with ferruginous -mud it makes a black paste employed by harness
and shoe-makers as well as by dyers. The BARK is also occasionally used
for dyeing khaki grey and black, and in Bengal and Manipur for dyeing
bamboos, A sample of the fruit examined by Mr. Wardle was found to
produce very dark shades of grey when mixed with salts of iron, on Zusar,
corah and eri silk, and wool. A sample of the bark was ascertained to be
very astringent and to produce shades of colour much like those obtained
from babul pods, but of a somewhat yellower tone. The shades on un-
Bicached Indian fasar varied from yellow-drab to slaty-drab, on bleached
Indian fasar, er: silk, corah silk, and wool they were a yellowish drab,
The galls were found to contain 13’1 per cent. of tannic acid and to pro-
duce a light yellow on wool.

The chief commercial value of chebulic myrobalan is, however, as a
tanning material ; it forms the greater part of the ground myrebalans of
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commerce, though belleric myrobalans are occasionally mixed with it.
The liquor prepared from it is not only a powerful tan, but imparts a
bright colour to the leather, and is hence highly esteemed to mix with
other tanning agents (Conf. Leather, Vol.1V., 607). Thus _Professor
Hummel, in his report on Indian Tans at the Colenial and Indian Exhibi-
tion of 1886, writes : “ Ground myrobalans are becoming more and more a
fayourite tannin matter, and practically combine every desirable #xcel-
lence.” At the Tanning Conference held at that Exhibition much interest

was naturally evidenced in a product of so great value, and several facts'

of much moment to the success and future extension of the Indian trade
were elicited. The following passage from the report, issued at the close
of the Exhibition, is of interest : — i

“The gentlemen present were able to recognise and give the trade
names for most of the forms exhibited. 'They pointed out that Terminalia
Chebula must never be round or spongy in texture. The good qualities
were known in the trade to be oval and pointed, and on section, of a pale
greenish-yellow colour, and solid in structure. This oblong and pointed form
was thought to be the product of a separate species, but Dr. Wait explained
that, in his opinion, it was only the young or unripe fruit of T. Chebula,

“Mpr. Evans kindly promised to furnish samples of the various com-
mercial qualities, in order that these might be communicated to India, in
the hope of an effort being made to disseminate a knowledge of what
constitutes good and bad qualities. It seemed important, if the view was
correct, that the oval and hard forms were but young fruits, that this fact
should be published in India as widely as possible. The so-called Jubbul-
pur form of myrobalans was viewed as superior; and Mr. Evans picked
out spécimens of what he regarded as the best quality shown, in order to
compare these with myrobalans procured in London.” ¢ Two samples of
galls found upen the myrobalan trees were placed on the tables. That
from T. Chebula was stated tc be hopeful, but the very plentiful gall from
T. tomentosa, obtained from the Reverend A. Campbell, in Chutia Nag-
pur, was, after it had been submitted to chemical examination, pronounced
valueless. A number of other tanning materials were examined, but none
seemed to afford sufficient interest to deserve special mention.

¢ At the close of the examination of tanning materials, the gentlemen
adjourned to Dr: Watt’s office, in order to discuss what action seemed
desirable in the interests of the Indian tanning industry. It was urged
thatit was essentially necessary to have the better qualities of tanning mate-
rials carefully analysed ; and two gentlemen very kindly undertook to do
this independently of each other, if they were supplied with samples, and
they further agseed to communicate to the Government the results of their
examinations.

“ When asked what might be recommended to Government, it was
stated that the only thing that could be done was to exierimont with the
production of extracts or half-stuffs, so as to overcoine the heavy charges
of transport and freight.”

In accordance with the promise mentioned above, samples were exa-
mined by Dr. R. H. Paul with very interesting results. Of three samples
furnished to him, all of which were carefully identified and transmitted in
such a way that no mistake could oceur, one (No. 2) contained 32'82 per cent,
of gallo<tannic acid, another (No. 6), 26'81, and the third (No. 3), only 6'11,
Dr. Watt commenting on this curious and important result writes s—

“ The writer gave the above samples to Dr. Paul peérsonally : and,
together with the report, received back one of each fruit analysed, with its
number written on it. The record of despatch of samples agreed with the
return ; 8o that no room for doubt remained as to the botanical identification
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- Experiments.
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received corresponding samples, and their reports, had they been received,
would have been most valuable as placing this matter beyond the possibility
of doubt. Dr. Paul’s analysis, however, of Nos. 2, 3, and 6 so completely
confirm the observations and valuations made by the experts present at
the Conference, that the theory then advanced, regarding the superior
quality of the oblong, pointed, and solid fruits, as compared with the
round inflated ones, will most probably be found correct, is., that myroba-
lans picked off the same individual tree during different stages of their
growth will be found to have a varying composition of from 6 to 30 per
cent, of gallo-tannic acid. And this theory is supported by a volume of
evidence in the history of all fruits, and particularly by Professor Hum-
mel's observation, that in the case of T. belerica the tannic principle resides
chiefly in the outer pulp of the myrobalan. The transformation from the
bitter unripe apple to the ripe, sweetly-flavoured fruit, is so well known as
to scarcely require mention. This being so, it would seem desirable to
institute a thorough enquiry into the subject of these valuable tanning
materials which would hzve two objects in view—(a) to determine the exact
age in each locality when the maximum amount of tannic acid is present ;
and (b) the properties and value of the fruits of one district as compared with
those of another. In a country with so many different climatic features,
and such widely diversified peculiarities of soil as India, it neither follows
that the fruits will reach their perfection at the same time in various loca-
lities, nor even that different climates and soils will, when this point has
been determined, produce fruits of equal merit. Were these questions
determined, it would be possible for Government to encourage, with rea.
sonable hope of success, the development of a large myrobalan trade;
and for merchants to depend upon a good supply of superior fruit. As
matters stand, no dependence can be put on the supply or the quality of
Indian myrobalans. In the trade a form of the true myrobalan iz known
as the Jubbulpur myrobalan ; and this ma literally be grown at Jubbul.
ur, or may be but a form or condition o¥ maturity first sent to Burope
rom that district—that quality continuing to bear the name in spite of the
fact that it may be obtained from many other localities. So very much
superior are these oblong, pointed, solid, and pale green fruits io the large
rounded samples, that several of the experts seemed to feel hurt that their
belief should be questioned that these were not the fruits of a different
species * (Sel. from Rec. Govt. of Ind., Rev. and Agvi. Dept., L., 8o).

A sample from the Central Provinces (similar to that furnished as
No. 2 in Dr. Paul’s set) was analysed by Professor Hummel, and was
found to contain 31 percent. of tannic acid. The decoction it produc_ed
was of a pale-yellow colour. The money value per ewt., as compared with
ground myrobalans at 7s. 6d. per cwt., was 10s. 4. The analysis of an
average sample of commercial ground myrobalans by the same author
revealed 23 per cent. of tannic acid, while the decoction differed from that of
the unadulterated fruit in being turbid. Professor Hummel remarksthat
he did not observe such a distinction of parts as that found in T. belerica,
in the chebulic myrobalan, but it is worthy of notice that Crookes, in his
account of the tan quoted below, states that the kernel is inert.

The difference in quality of myrobalans at different seasons of the year
is, as Dr. Watt remarLs, of the utmost importance. The following account
of the appearances and properties of the fruit when in the best condition
taken from Grookes’ Handbook of Dyeing, may, therefore, be found a use-
ful guide towards meeting the requirements of the market :—* In shape
and size' myrabulans somewhat resemble shrivelled plums. They are of a
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pale buff colour, consisting of a dry pulp, varying in thickness, and en-
closing a stone-like kernel, which contains no tannin, and forms from 23 to
52 per cent. of the whole weight. The moisture present in the nuls, as
found in commerce, varies from 3 to 7 per cent., and the amount of ash
left on incineration is about 1o per cent. The tannic acid is mainly pre-
sent in the pulp. Good unground myrobalans should be pale, plump,
free from dark blotches and from worm-holes. They should be hard aud
firm, ringing like fragments of earthenware when shaken together, and
crushed with a hammer yielding a dry, pale powder, mixed with hard
irregular fragments. If they can be crushed to a dark-coloured dust be-
tween the fingers, or if they work out into a paste under the pestle, they
are of poor quality. Ground myrobalans should form a pale buft p_owder,
dry, astringent to the taste, but free from a saline flavour or frem intense
bitterness.  1f moistened and rubbed in the hand, they should form a
very tenacious paste.

“The nuts, when bought whole, are often found mixed with earth, sand,
mica, nux-vomica, betel nuts, etc: Ground myrobalans are sometimes
contaminated with divi-divi, spoiled sumac, and wild gall. To detect such
impurities a little of the powder is thinly sprinkled over a sheet of white
paper, and examined with a lens. If divi-divi has been added, fragments
of its bright brown flat seeds are sure to be found. The outer skin of a my-
robalan may occasionally resemble a divi-seed in colour, but the minutest
portion of theformer shows a wrinkled surface, whilst divi-seeds are smooth.
"The leaf-stalks and midribs of sumac may also be distinguished, by the aid
of a lens, from the torn and jagged fibre of the myrobalan.

« Myrobalans, being cheaper than gallsand stronger than sumac, have,
to a very great extent, superseded both. Along with salts of iron, they
dye cotton a fuller black than can be obtained with sumac. They are like-
wise preferred to sumac for fixing the coal-tar colours upon cotton, owin
possibly to the fact that they contain, along with tannin, certain oily an
glutinous matters, Gall-nuts and commercial tannin are, however, still
preferable.”

SuppLy.—As already stated, the tree is found all aver the forests of
the Madras Presidency, and on the high table-lands and ghéts ‘of Bom-
bay. It is also met with abundantly in the highlands of the Satpura
range, Central Provinces; in Palamow and Hazdribdgh, Bengal (Beng.
Gouvt. Rept., 1880), “ more or less common all over Bengal ** (MgCann);
in the Sub-Himalayan tracts of the North-West Provinces ; and through-
out the forests of Oudh. It is also met with more or less abundantly in
Assam and Burma. In the Panjéb it is occasionally cultivated m the Sub-
Himdalayan tracts up to the Indus, in the Siwalik and Outer Himalaya up
t0 5,000 feet and extending west to the Sutlej; according to Baden Powell
it is extensively grown in the Kangra district. The fruit is everywhere
an article of minor forest produce, which yields a greater or less revenue to
the Forest Department, but in Bombay only is this of any great account.
Up to 1887-88 the right of collecting the fruit was farmed out all over the
country by auction gale, but in that year a systematic collection and sale
of the myrobalans was instituted in the Southern Circle of the Bombay
Presidency by Lieut~Colonel Peyton, the Conservator of Forests. Dur-
ing the ten years preceding, the revenue derived from the auction sales in
the division had varied from R18,000 ta R40,000, the average fram 1870-71
to 1876-77 having been R24,883. In 1877-78, the new system of depart-
mental_ collection gave a net income of more than treble that amount, vis.,
R76,066. In addition to the increase of reyenue thus derived the system
had the advantages claimed for it :—(1) that it provided Jegitimate and
well paid employment for many people; (2) that by enlisting the interest

T. 333

‘ DYE & TAN.
| _Results of

Experiments.

Indian
Supply.
333

»,



y

Dictionary of the Lconomic

- TERMINALIA

Chebula.

The Chebulic Myrobalan—

DYE & TAN.

Indian
- Supply.

of the people it would tend greatly to reduce risk of forest-fires; and (3)
that it did away with a great deal of oppression and bad treatment on the
part of the former holders of the right to collect. :

At the same time large quantities of fruit were sown in the reserves,
resulting in a thick new growth of hirda all over the forests. The reve-
nue derived from the fruit in other localities is comparatively small.

The Forest Administration Report for the Southern Circle during the
past year shows the outturn and value of hirda collected by Government
agency to have been as follows :—

DivisioN. Qutturn. Receipts.
Khandis. Maunds. £ ag. p.

North Kinara . . ; ¢ . 1,901 18,770 1
Central Kénara . $ 2 * ! ,355 3:893 i g
South Kanara . o » 5 ‘ 2,131 21,846 1 0
Belgaum . o 5 - 4 6,608 56,723 8 o
Kolaba » 3 ‘) s . |(Returned under **Minor, 700 © o

: forest produce.’”)

Ratnagiri . 3 % 3 . 34 38 12 o
Toran '. 11,006 34 1,10,081 10 3

In the Northern Circle the total yield was 1,386 khandis, 25 maunds
2 seers, which fetched R26,893-2-1. The cost of collection, &c., is estimated
to have been R13,503-11-2. The revenue derived from sale of the fruit in
other Presidencies and Provinces is very much smaller, and cannot be
definitely arrived at owing to the practice of including it with other articles
under the general heading of * Minor produce.”” In the Southern Circle
of Madras 28 tons 1,6780b are said to have been collected by departmental
agency and sold for Rgoi-2-g. In the Northern Circle myrobalans are
not separated from other minor produce. In the case of the Central Prov-
inces, the largest myrobalan-producing area in India, it is impossible,
owing to myrobalans not being accurately separated from other ‘minor
forest produce in the returns, to give any idea of the amount collected
from Government Forests. It will be observed below that the returns of
internal trade show a very large export of myrobalans from these Prov«
inces. :

The Forest Administration Report of Bengal for 1888-8¢ shows a
similar want of returns for myrobalans. Only one mention is made of
the fruit, apart from other minor produce, from" which it would appear
that 20 maunds were removed by purchasers, from the Hazdribagh sub-
division of Chutia Nagpur, on payment of Rzo, or R1 per maund. The
system of collecting the fruit departmentally does not appear to have heen
adopted in the Lower Provinces, McCann states that the prices given, as
a rule, for myrobalans in the various districts, are :—Ra2-8 per maund in
Midnapur, R3in Réjshéhi, R5 in Chittagong, R2-8 in Monghyr, about
Rz in Cuttack, R for jeonghi havra, or large, picked, upripe fruit, and
I 1-4 for ordinary harra in Chutia Nagpur, and R3-8 to R5 in Palamow.
In a report from the Bengal Forest Department (1880), however, cited by
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Liotard, the prices are given at 10 annas 8 pie per maund in Palamow, | DYE & Tan.
annas 4 in Kurseong, and R2-8 in Chittagong, figures all very much Indian !
lower than those given by McCann. Recent Forest Reports of the No_:th- Supply. i
West Provinces malke no return for myrobalans apart from other minor ¥ "
produce, but some idea of the probable outturn (_exported ffom the Prov- |

ince may be obtained from figures for 1874-75 given by Sir E. C. Buck. ||
According to these the exports from the forests of Najibab4d, Rebar,
Dehra Dun, Garhwél, and Kumdon amounted to 451 cwt. of large frait,
valued at Rg74 ; and 205% cwt. of small, valued at R2,016. No approx-
mate of the outturn in other localities can be hazarded. It must also be
remembered that the figures of internal trade conclusively show that the
amount collected by, or under the supervision of, the Forest Department,
is very small in comparison with the large uantity which comes into the
market. It would, in fact, appear that in Bombay only has the matter
received sufficient attention to be productive of a noticeable revenue to
that Department,

Trade.—It is not possible, .in considering the trade, to separate the| TRADE. =
figures for chebulic, belleric, and emblic myrobalans, since all are returned 334 '
under the general heading of myrobalans. But the article at present
under consideration is vastly the most important and may be accepted as
forming much the largest proportion of the material represented by the
trade figures. :

INTERNAL.—During the year 1888-89 (the year for which figures of the | nternal,
tail, road, and river traffic of all India are available) the total exports of | 33¢ |
myrobalans from one Province or Presidency to another amounted to
%26,7 8 maunds, valued at R12,26,720. Of this quantity the Central i

rovinces is returned as having exported 3,03,096 maunds, nearly all of \
which went to Bombay port. Bombay comes next with 1,07,038 maunds.
The only large importer is Bombaydport with 4,36,515 maunds, followed
by-Madras seaports with 30,956, an Calcutta with 22,836 maunds. e

The average imports by coasting trade” during the five years up to
1889-90 has been 228,207 cwt., valued at R7,88,508. In 1880-g0it amounted 1
to 267,103 cwt., valued at Rg,26,115. Of this quantity 261,442 cwt. ;
represented the imports into Bombay ports, of which 6,384 cwt. came from i%
Bengal, 7,108 from Madras, and 223,028 cwt. from other British ports gt
within the Bombay Presidency, while 23,161 cwt. came from Goa. The 5%

Ein i

transactions of other ports are unimporlant. h ]
FareieN.~The exports'of Indian m robalans to foreign countries show
% k Y » Forelgn.
a marked tendency to increase, as will be seen by the following quin- 333 LA

quennial averages :— snmr\a. (=

Five years ending Quantity. Value, m
|
Cwt, R _
1870-50 . A o 5 s 5 s . § 416,189 17430,812 :
188485 . g . o A 3 . & 435,962 17,52,036 ‘. \
288590, - s . Byt lank S 678,502 26,85,405 .

The year of maximum export was the first part, 1880-g0, when a total
of 781,741 cwt, valued at R31,75,330, was reached. The distribution of
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in the trade, during that year is shown by Mr. O’Conor as f)cl.w]]mv;(:ﬁnce'

Foreign
Trade. SHARE OF E BE
ACH PRESIDENCY OR
i COUNTRIES TO WHICH Quantities.| Value Exavincs,
EXPORTED. i " | Presidency or - -
Phovince: Quantities.| Value,
Cwt. R Cwt. R
United Kingdom «| 633,235 | 25,82,044 | Bengal «| 25000 | 73,447
Apstria .« + . .| 90,512 | 3,65,808 | Bombay .| 643.178 | 27,03.381
Belgium . . .| 13,738 | 58,376 [ Madras .| 113,554 | 3,08,502
- France 5 . . 3,745 13,801
Germany 0 5 16,873 57,501
Italy . o . . 12,418 48,574
Russia 3 . o 4,706 20,883
United States . . 528 1,607
Australia . ‘. . 5,709 24,815
Other Countries . & 190 841
Torar .| 781,741 [ 37,735,330 781,741 | 31,75,330
i

The trade will thus be seen to be almost entirely between Bombay and
the United Kingdom.
~ Imports. One of the most curious facts in connection with miyrobalans is the ex-
! istence of a small import trade into India. It is difficult to understand
A why this should be so, in the case of a country in which the tree grows so
plentifully and in which the fruit may be obtained so chea ly. During
. the three quinquennial periods ending 1879-80, 1884-85, and 1889-go, the
J average imports amounted to 1,330 cwt., valued at Rs,498, 3,072 ‘cwt,,
valued at Rr1o,524, and 3,751 cwt., valued at Ri1,759. This trade is
almost entirely between Ceylon and Madras.

hg!:}ﬁs Oil.—A clear, transparent, almost colourless, fluid ow is obtained in

' 3 small quantities from the KErNELS. It is used medicinally.
.;g%“g Medicine.—The chebulic myrobalan was highly extolled by the ancient
Hindus as a powerful alterative and tonic. ‘It has received the names of

Prinadd or life-giver, Sudhdé or nectar, Bhishakpriya or physician’s
favourite, and others of the same nature. Seven varicties of har:féki are
described, of which only two are at present recognised, the large ripe
FrUIT called hardtdki, and the unripe fruit called jangi haritdki. A good
Frult, haritéki, it for medicinal use, should be fresh, smooth, dense,_heavy,
340 and round in shape. Thrown into water it should sink. Any fruit, hotw-
ever, which weighs over four tolas, is considered fit for use, although it

may not possess some of the other properties. Fruit with small seeds and
an abundant pulp is preferred ; the seed is always rejected. Chebulic my-
robalans are described as laxative, stomachic, tonie, and alterative. They
are used in fevers, cough, asthma, urinary diseases, piles, intestinal worms,
chronic diarrheea, costiveness, flatulence, vomiting, hiccup, heart diseases,
enlarged spleen and liver, ascites, skin diseases, &c. In combination with
. emblic and beleric myrobalans, under the name of #riphals, or the three
myrobalans, they are extensively used as adjuncts to other medicines in

almost all diseases. As an alterative tonic for promoting strength, pre-
venting the effects of age and prolonging life, chebulic myrobalan is used
in a peculiar way. One fruit is taken every morning with salt in the rainy
N season, with sugar in autumn, with ginger in the first half of the cold sea-
g son, with long ppper in the second half, with honey in spring, and with
treacle in the two hot months (Hindu Mut, Med.). Numerous prepara-
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tions prescribed by Chakradatta and other old Sanskrit writers are
detailed at length by U. C. Dutt, to whose work the reader is referred
for further information. ’ ;
Myrobalans were known to the early Arabian writers and, through
them, to the Greek writer, Actuarius, who describes five klnd§. The author
of the Makhsan-el-Adwiya distinguishes the following kinds, gathered
at different stages of maturity =—* (1) Halileh-i-stra, gathered when the
fruit is first set, being dried it is about the size of the si7a (cummm-se_edg.
(2) Halileh-i-jawi, more advanced ; it is the size of a barley-corn (yao).
(3) Halileh-i-sangt, halileh-i-hindi, or haltle_la-i-aswe_zd, a still further
advanced stage of the fruit, which, when dried, is the size of a raisin, and
black ; hence the names sengi=negro, and aswed==black, (4) Halileh~
chini, is gathered when the fruit has attained some degree of hardness ;
when it is of a greenish colour, inclining to Fel]ow. (5) Halileh-i-asfaz,
or the very nearly mature nut, but still strongly astringent. (6) Halileh-i-
kabuli, is quite mature. Fleming was the first European writer to iden-
tify the fruit as that of T. Chebula. Commenting on the above de-
scription from the Makhsyan he writes: The sengi-har is, as faras [
can learn, more frequently used in medicine by the Hindus than any
of the other myrobalans, being very generally employed by them as
a purgative. It oEerates briskly, but without occasioning heat or irrita~
tion. Persons liable to redundancy of bile, habitual costiveness, or an
other complaint which requires the freguent use of gentle laxatives, will
find this one of the most convenient which they can use.” The authors
of the Pharmacegraphia Indica translate the same passage from the
Makhsan and remark, © Of these six varieties of chebulic myrobalans, the
second, third, and sixth only are in general use for medicinal purposes, the
fourth and fifth, also known as vangays har or hivade, are chiefly used by
tanners.” This observation is of considerable interest in connection wit
the remarks made above regarding the variability in the quantity of tannin
matter in the fruit at different periods of its life, and indicates that the
Persians, and probably the Arabs also, considered the fairly well formed,
but still immature, fruit as most valuable for tanning. The authors of the
Pharmacographia Indica continue, Mahometans, like Hindus, attribute
a great many fanciful properties to the drug ; shortly, we may say, that the
ripe fruitis chiefly used as a purgative, and is considered to remove bile,
hlegm, and adust bile; it should be combined with aromatics, such as
Fcnnel seeds, carraways, &c. The Arabs say ‘/hlilaj is in the stomach
like an intelligent housewife who is a good manager of the house,’ The
unripe fruit (Halileh-i-hindi or Himaja) is most valued on account of its
astringent and aperient properties, and is a useful medicine in dysentery
and diarrheea ; it should also be given with aromatics, Locally it is ap-
plied as an astringent. The first and second kind are supposed to have
the same properties as the third in a less degree, and the fourth and fifth
the same a6 the sixth in aless degree. The best way of administering my=
robalans as a purgative is to make an infusion or decoction of from 2 to ¢
drachms of fruit puip with the addition of carraway seeds and a little honey

Qr sugar.

Tﬁough myrobalans have fong been known to European medicine,
they have quite dropped out of use, Dauring the early part of the Chris-
tian era they were known to the Greeks. Linschoten, who yisited India
towards the end of the sixteenth century, describes five sorts of myrobalans
as found in the country, endorsin tKe information on the subject pre-
viously given by Qarcia d’Orta. These, he states, were used for tanning
leather as  tanners use sumach.”” The first and last of his five sorts
“ by physitions called Cétrinos and Quebnlus, by the Indians arare and
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aretean,” appear to have been undoubtedly chebulic myrobalans. These,
he describes, as having been much used medicinally and as a food. His
commentator, Dr. Paludanus, states that all five kinds were regularly
imported from India in his time, either dried, pickled or preserved in
sugar. He describes cifrinos as yellow, and valuable as purging the
stomach from bile, and ¢ good against Tertians and other hot-burning
Feavers.” Linschoten’s Quebulus he calls cepule or chebule, writing,
“ the greater they are the better. Blackish, and somewhat reddish, heavie
and sinking into the water, they purge fleame, they sharpen men’s wits
and clear the sight. They are preserved in sugar and honnie, they doe
strengthen and purge the stomach, they heale the dropsie and are good
against olde agues, they likewise give a man an appetite and help
digestion.”

Linschoten’s other kinds he identifies as Bellericos (T. belerica), Em-
blicos (Phyllanthus Emblica), and /zelus, the last of which from its name
and description is probably the halileh-i-hindi or black chebulic myro-
balan above mentioned. On the awakening of interest in Indian Materia
Medica towards the end of Tast century, myrobalans again and naturally
attracted attention. Fleming, with the help of Roxburgh, was able to
botanically identify the phar of the bazirs, and in an interesting and
exhaustive article on the subject, recommended it as a gentle purgative.
Ainslie noticed its value in the preparation of an application for aphthz
in children and adults. Buchanan-Hamilton described it as a valuable
purgative and recognised its value as a tarining material ; he recommended
thatit should be more generally planted, andits growth encouraged, near
villages. He also noticefan interesting medicinal use of the fruit by Natives.
“ Men who have made a vow of chastity,” he writes, * and who are inclined
to adhere to their resolution, endeavour to assist their virtue by eating this
preserve, which is supposed to diminish the desires of the flesh.” Hove,
m his account of a visit to the myrabalan plantation at Bungar in the
Konkan in 1787, states that he found one fruit a sufficient purgative,
though the manager of the plantation told him that two were generally used,

n the compilation of the Pharmacopwia of India in 1868, the fruit
was admitted to a place on the secondary list, where much valuable
testimony as to its properties is detailed,  Waring, the editor, found that
six fruits, bruised and given in decoction, acted efficiently and safely as
a purgative, producing four or five copious stools, unattended by griping,
nausea, or other ill effects. Dr. Oswald recommended a similar prepa-
ration as an application or injection for haemorrhoids and vaginal dis-
charges. Rajah Kalikissen eéxtols their virtues and tegards them as
combining mild purgative, with carminative and tonic properties. Twin-
ing (Diseases of Bemgal, I., 467) speaks very favourably of them in the
same character, and expresses surprise that a medicine with such useful

roperties should be so little lghown in Europe. He gives a case of en-
argement of the spleen, in wifich it was productive of good effects The
Rev. J. Kearns of Tinnevelly is quoted as testifying to the efficacy of
the GaLis in dysentery and diarrhoea, especially in infantile diarrhecea,
the dose for a child of one year old being one grain every three hours
(Pharm. Tnd.). More recently the authors of the Pharmacographia Indica
add their evidence in favour of the value of the fruit, stating that they have
found it useful in dysentery and diarrkeea. 1t is therefore very remarkable
that a medicine of such reputed value should have been allowed to drop
out of European practice. Nothing appears to have been done in the way
of accurately determining its physidlogical action, at least since the days
of Paludanus, who wroté : It purges in another kind of manner than
doth Cassia, manna or sach like drag, bul it doesit by astriction or
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indine.’’ It is quite possible that its action may be that of a nervo-mus-
E:):x?;i;ns%imulant li(%ce Nsx-vomica, certainly the most vah_xable clas_s of pur-
gatives in the treatment of Indian diseases. This quality, combined with
its astringency, would render it valuable for diarrhcea and dysenterw}li ;s
stated by the authors of the Pharmacographia Indica. Recently o
Apery has brought to the notice of the professian in Eqro e the value
of the drug.in dysentery, choleraic diarrheea, and chronic iarrheea ; he
administers it in pills of 25 centigrammes each, the dose being from four
to twelve pills or even more in the twenty-four hours (Pharmacog. Ind.,
quoting Four. de Pharm. et de Chim., Feby. 1st, 1888). It is, therefore,
possible that the therapeutic value of myrobalans may before long form
the subject of systematic investigation.

Cuemicar ComrosiTioN.—The guestion of the percentage of gallo-
tonnic acid, contained in the fruit, has already been dealt with (see para-

aph Dye and Tan, p. (?). In 1884 Herr Fridolin reported the isolation
rom the fruit of a new organic acid which he called chebulinic acid, and
considered to be probably the scurce of the gallo-tannic acid detected b
previous observers. He suggests as a formula to represent its composi-
tion Cyg Hyy O, (C; H; O, 7). When decomposed by heating an aqueous
solution in a closed tube it takes upthe elements of water and the molecule
splits up into two molecules of gallic acid and one of tannic acid. Accord-
ing to M. P. Aperyblack myrobalans contain an oleo-resin of a green
colour, soluble in alcohol, ether, petroleum spirit, and oil of turpentine.
He has called it myrobalanin (Pharmacog. Ind., from Four. de Pharm.
et de Chim., Feby. 1st, 1888).

Srecian Orinrons.—§ ““Preserve of Harar, Murabha-Harar, often
used as aperient and taken at night by the Natives’ (Civil Surgeon F.
C. Penny, M.D., Amritsar). “The kernels commonly eaten raw* (B7i-
gade-Suvgeon G. A. Watson, Allahabad). “ A conserve of the fruit is
used as digestive, It can be used in diarrhcea and indigestion. It acts
also as a mild laxative * (Surgeon R. L.Dutt, M.D., Pubna). A fruit,
coarsely powdered and smoked in a pipe, affords relief in a fit of asthma.
A decoction of the fruit is a good astringent wash. A fine paste, obtained
by rubbing the fruit on a rough stone with little water, mixed with the
carron oil of the Pharmacopceia and applied to burns and scalds, effects
a more rapid cure than when carron oil alone is used *” (Surgeon-Major
D. R, Thompson, M.D., C.I.E., Madras). * The fruit with senna and con-
fection of roses is an effective laxative’® (W. Forsyth, F.R.C. §., Edin.,
Civii Medical Officer, Dinajpore). It is very largely used in Native
medicine, and forms an ingredient of most Native prescriptions. Water
in which the fruits are kept for the night is considered a very cooling
wash for the eyes, When cleaned the fruits form a comman dentifrice,
The ashes, mixed with butter, form a good eintment for soress ™ (Surgeon-
Major Robb, Civil Surgeon, Ahmedabad). An effective purgative used
in the form of decoction combined with cinnamon or cloves—myrobalans,
six in number ; cinnamon or cloves, one drachm ; water four ounces. Boil
for ten minutes and strain. The whole quantity for a dose in the early
morning. The gall-like excrescence on the leaves (Kadu-kai-pio) is also
used at the hospital iti the following formule and found useful as an
astringent in cases of diarrheea, especially in children. Pulv. terminal gall
excrescence, one ounce; Puly. ¢cinnamon, one cunce; Pulv. catechu, half
aunce ; Pulv. nutmeg, half ounce—inft. Dose : from ten to twenty grains
for an adalt” (¥. G. Ashworth, Apothecary, Kumbakonam, Madras).
“ Astringent, A’ decoction Sigs-% to %i is useful as a gargle in sorethroat
and as a wash for piles® (Surgeon-Major A. Fu Dobson, M.B., Banga-
lore). “Commonly used as an astringent, generally in combination with
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gall-nuts, etc. It is also chewed by old people together with catechu to
tighten their teeth * (Civil Surgeon” M- Robinson, Coorg).

.. Food and Fodder.—The rro1T when ripe is occasionally eaten. The.
pxly KERNEL, like those of other species of the genus, tastes like a filbert, and
Is used as an article of food. The LEAVES are eaten as a fodder by cattle,

. Structure of the Wood.—Brownish-grey, with a greenish or yellowish
tinge, very hard, fairly smooth and close-grained, durable, and seasons
well. Tt has no regular heartwood, but irregular masses of dark purple
occur frequently near the centre, The weight has been variously given by
different writers at from 42 to 66T per cubic foot, the value of P. at
825 to 1090. It takes a good polish and is fairly durable, though, accord-
ing to Beddome, cross-grained and difficult to work. It is used for
making furniture, carts, agricultural implements, and for house-building,
and has been tried for sleepers in Bengaﬁ

Domestic and Sacred, —So highly esteemed is the tree that a mytholo-

gical origin was assigned to it by the ancient Hindus. It is said that when
Indra was drinking nectar in heaven, a drop of the fluid fell on the earth
and produced the Aaritdki plant. The fruit and galls are used for making
country INK, and a black by for staining the teeth. The former is a
constituent of an excellent preparation for preserving skins, commonly
employed by sportsmen in India,

Terminalia citrina, Roxs, ; 7. Br. Ind., II., 446.

SYﬂ-—MVROBAL.«Nus CITRINA, Gartn.

Var, malayana, Kurs.

Vefﬂ-"'l!aritaki, harra, BENG.; Hilika, silikka, silika, Assam ; Hortaki,
CACRAR; Harika, harira, N.-W. P.; Ky&, Burm. )

References.—-—l?axb., Fl. Ind., 382; Voigt, Hort. Sub. Cal., 37; Brandis,
For, Fi., 223 ; Kurs, For, Fl. Burm., 1., 456 ; Gamble, Man. Timb., 181 ;
O’Shauglmexsy, Beng. Dispens., 340 ; Darrah, Note on Cotton in Assam,
30 ; Liotard, Dyes, 04, 116 ; McCann, Dyes & Tans, Bengal, 35, 152 ;
Agri-Horti, Soc..—Ind., Trans. VII., 57,58 ; Fowrn, IV,, 124, 134;

Voudiks
Habitat.—A large, deciduous tree of Assam, Eastern Bengal, Burma,
and Tenasserim. onsiderable confusion exists in Indian economic liter-
ature between this species and T. Chebula, of which the appearance and
vernacular names are very similar, [t differs from the latter in haying a
straight stem, brighter foliage, and narrower fruits. The fruit is described
as nearly 2 inches long, oblong-lanceolar, and, while fresh, obscurely five-
angled. " Mr. ©. B. Clarke regards it as doubtfully a distinct species from
T. Chebula. )

Dye and Tan.—The rrRu1T is doubtless frequently used in the same way
as that of T, Chebula. In Assam the BARK is said to be employed in pro-
dt_x:]ingla black dye; in Monghyr the fruit is used as a mordant in dyeing
with ¢1. dald.

Medicine.—The medicinal properties of this species are probably simi-
lar to those of the chebulic myrobalan, Mention' is made by Fleming
and various other writers of the FRUIT, as distinct from that of T Chebula,
being used medicinally, but in all probability they refer to the old Mvro-
BALANUS CITRINA of the shops, a form of chebuh\_: m_\rml.)ale.zn. Roxbgrgh
is probably correct in stating that the fruit of this species is not. so.dlslm_-
guished in Hindu Materia Medica, and that both are employed indiscrimis
nately.

St);ucturc of the Wood.— Grey, darker towards the centre, hard, simi-
lar to that of T. Chebula; weight 6ofb per cubic foot (Wallich), 40lb
(Gamble). In Assam it is used for making planks, and for general pur-

poses of construction.
T. glabra, Se: T. tomentosa, Bedd.
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The Paniculate Myrobatan. (7. M urray) Ifxfxgnlg)g:.m

ArgsFl, Br. Inds 1L,
[448.

Terminalia'myriocarpa, Heurck. & Mucll.
syn-—-PENrAyTERA Saja, Wall.
Vern,—Panisaj, Nepav; Sunglochs
References.— Kurs, For. Fl., Burnis

Ind, Forester, VIIL., 410 ; XI., 355 ‘ 2 S

Habitat.—A very large, evergreen tree, abundant in the subtropical .
valleys of Sikkim and Bhutan, between 1,000 and 3,000 feet, also met with §
in the Assam hills and Ava. i -

Structure of the Wood, —Sapwood white, not broad ; heartwood brown, | TIMBER.
beautifully mottled with dark streaks, similar to that of T. tomentosa; 354
weight st to 54l per cubic foot. Used fot building and tea-boxes,
also for charcoal. amble writes, ¥ A specimen cut from a 10%l of wood \
which had been lying for many years in the bed of the Chauwa Jhora, near
Sivoke, in the g;rjiling Terai, and is now perfectly black, may be this
species.”

T. paniculata, Ro/k.; Fl, Br. Ind., IL, 445. 358

Syn.—T, MONOPTERA, Roth.; T. TRIOPTERA, Heyne ; PENTAPTERA
PANICULATA, Roxb, ; HIPTAGE SP., Wall.

Vern.— Kinjal, kindal, Bous.; Kinjal, #indal, MAR. ; Pe-karakai, TAM. ;
Nimiri, Vev.; Honal, hulwod, hulvé, hundb, KAN.; Pi mardd, pilla;'
mardd, ANAMALAIS ; Marwa, S. KANARA; Pibla-murda, Mavav.

References.— Roxb., Fl. Ind., Ed. C.B.C., 384; Voigt, Hort. Sub. Cal.,
38 ; Brandis, For. Fl., 226 ; Beddome, Fl. Sylv., 4,20 Gamble, Man.,
Timb., 182; Dals. & Gibs., Bomb. Fl., 92; Elliot, Fl. Andhr.," 134;
Dymaock, Mat. Med. W. Ind., 2nd Ed., 323; Lisboa, U. PL. Bomb., 75,
244; Birdwood, Bomb. Pr., 331; Liotard, Dyes, 22; Madras, Man.
Adm., I.,313; Gasetteers —Mysore & Coorg, L., 60; Bombay, XV.,
33; Ind. Forester, 11., 19; IV., 202; XII, 313; Agri-Horti. Soc.,
Tntd.:—Trans., L., 1T, 12, 46, 47 5 VI1I., 57 ; Fourn., V1., zs, 37.

Habitat.—A large tree, common on the lower hills from Bombay to
Cochin, also met with in the Nilghiri and Coorg mountains.

Dye and Tan. —The BARK contains tannin, and the FRUIT is 2 my- |pyE & TA
robalan (Liotard). Both are said to be used for dyeing and tanning, i

Leecua ; Hollock, Ass.
1., 457 ; Gamble, Man. Timb., 185 ;

but litte information is available regarding them. Bark
Medicine,—* The country-people use the suice of the fresh FLOWERS, )
fubbed with parmwel root (Coccuius villosus) as 2 remedy in cholera, and Fruit.
in poisoning with opium. Four tolas of the juice, with an equal quantity g;,cz

of guava bark juice, is given frequenﬂ{. In parotifis, the juice with ghe ME! NE.
and saindhaw (rock salt) is applied. In cholera about 4 tolas of the juice Julce

with an equal guantity of parwel root is given every hour * (Dymock, Flgé
Mat, Med. W. Ind.). : A ords
Structure of the Wood.—Weight 57 to 65 per cubic foot, valuable, Tli R
though not quite €o good as that of T. tomentosa. It is said to be %
improved by fmmersion in water, after which it becomes more durable.
It makes good planking, and in Ratnaghiri is used for making the
handles of ploughs (Gamble ; Beddome ; Brandis).

Domestic.—This tree and T. tomeatosa are said to be the principal | poMESTIC
fuel of the #b or ash manuring used in agriculture throughout the Ratna- Manure,

ghiri district. 261 \

T. tomentosa, Bedd.; Pl. Br. Ind, 1., 447:

Var. 1, typica,—T. romenToss, W & A., Prodr.; Wight, Ic., . 195; :
T. GLABRA, var. TOMENTOSA, Dals. & Gibs. ; T. ALATA, Roth.; T.
ovaTA, Herb, Rottler ; T. CHRBULA, Rets. :3, MiNOR, Howrchk, & Muell.
Arg. ; PENTAPTERA TOMENTOSA, Roxb. i

Var. 2, crenulata,=T. CRENULATA, Roth. ; PENTAPTERA CRENULATAY '
Roxb. ; P. MacrocARPA, Wall,
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The Asna or Saj Tree—
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Va}x?'. %, coriacea,—T. CORIACEA, W. & A.; PENTAPTERA CORIACEA,

0.

Vern.—Saj, sein, dsan, dssain, dsna, sadri, sain, ain, Hinn.; Pidsdl,
idshdl, usdn, asan, dshin, BENG.; Hatana, mainak’, KoL.; Atnak’,
ANTAL ; Amari, Assam; Fhan, RAJBANSHI; Taksor, Leecua; Sahdju,

kala sakiju, sdj, ansun, URIYA ; Barsaf, sdj, sadur, séja, sijra, C, P.;
Maru, GOND ; xi{a;ife, BaiL ; Ain, saddra, BERAR; Athna, MELGHAT ;
Sig, hig, sider, saddr, sidri, hadri, NiMAR, GUZERAT, and adjoining
parts of MEWAR; Sain, dsin, asain, sdj, N.-W. P.; Sain, dsun,
arjan, dsan, sein,aisan, PB, ; Karkaya, sadora, holda, dudia maddi,
jangli-karanj, DECCAN ; Ain, sidada, dsna, sag) sadri, marthi, kenjal,
BoMms.; Ain, madat, yén, sddada, sij, MAR.; Adin, Guz.; Karra
marda, kart marithé, anemii, kurruppu-maruta, marutai, karu-
marady, TaM. ; Maddi, halla naddi, ne lo-madu, nalla-maddi, TEL. ;
Murada, kali maruthai, ARCOT 3 Karakaya, sadora, kolda, dudi maddi,
HypERABAD; Maléi, kari-maiti, banapu, tore matti madi, aini, KAN,;
Karu-maruta, MALAY. ; Toukkyan, taukkyan, hpan-kha, BURM. 5 Chou-
chong, TALEING ; Kémik, kidmbik, SING.; Asana, SANS.

References. — Roxb., Fi. Ind., Ed. C.B.C., 383 ; Voigt, Hort. Sub. Cal,,
38 ; Brandis, For. Fl., 225; Kurs, For. Fl. Burm., 1., 458 ; Beddome,
Fl. Sylv., t. 17; Gamble, Man. Timb., 182; x%.; Cat., Trees, Shrubs,
&' ., Darjeeling, 39; Thwaites, En. Ceyl.Pl., 104; frimm, Sys. Cat.
Cey. Pl., 32 ; Dals. & Gibs., Bomb. Fl., 91 ; Stewart, Pb. Pl., &§8; Rev.
A. Cam;bali, Rept. Econ. Pl, Chutia Nagpir, No. 7550 ; Graham, Cat.
Bomb. Pl., 96 ; Sir W. Elliot, Fl. Andhr., 125; Pharm. Ind,, §9 ; Ainslie.

Mat, ind., 1I., 193 ; O'Shaughnessy, Beng. Dispens., 340 ; Trvine, Mat.
Med, Patna, 118 3 Moodeen Sheriff, Supp. Pharm. Ind., 243; U, C.
Duit, Mat, Med. Hind., 202; S. Arjun, Cat. Bomb. Drugs, 53 ; Bidie,
Cat. Raw Pr., Paris Exh., 29, 112; Dymock, Mat. Med. W, Ind.,
znd Ed., 322; Baden Powell, Pb. Pr., 587 ; Drury, U. Pl. Ind.,
420 ; Atkinson, Him. Dist, (X., N.-W. P, Gas.), 310, 815; Useful
Pl. Bomb., (XXV., Bomb. Gas.), 75, 393; Gums & Resinous Prod.
g’. W. Dept. Réﬁt.), 2, 5,7, 8 ; Liotard, Dyes, 22, 36 ; App. ti. ; Wardle,
es, 8, 16; Cooke, Gums & Resins, 27 ; McCann, Dyes & Tans,
Beng., 136, 151-52, 154, 160, 161, 162, 165, i67, 168, 169 ; Geoghigan, Silk
in India, 139; Watt, Selections, Records Govt, India (R. & 4. Dgpt.),
1888-89, 87, 88, 98, 98 ; Man. Madras Adm., I., 313 ; Nicholson, Man.,
Coimbatore, 401 ; Moore, Man., Trickinopoly, 80; Gribble, Man., Cud-
dapak, 14, 362 ; Aplin, Rept. on Shan States, 188788 ; Seélloment Re-
port :—Central Provinces, Nimdr, 305 ; Upper Godéuery, 36, 37 ; Raspore,
75,77 ; Seonce, 9 ; Gagetteers :—Bombay, VII., 31, 36, 39; XV., 33,78 ;
L XI.,28; XVI., 18y XV, 19; XVIII,, 41, 48 ; XX11,, 23 ; Panjab, Ho-~
shiarpur, 11y N-W. P, IV., [xxi.; Orissa, 1F., 158 ; Burma, 1., 137 7
Mysore & Chorg, 1., 48, 52; 111, 7, 20 ; Agri.-Hort, Soc. Ind.-~Trans.,
V11,57, 58 ; Four. V1., 170 ; X1., 489 ; X111, 311 ¢ New Series, 1., 229 ¢
V1.,272, 273, 276 ; VII., 143, 277 ; Ind. Foresier, i., 86, 88, 875 ; 1., 19
I, 202, 366 ; fV., 237, 202, 323, 366 ; V., 93, 2125497 V1.5 101, 303 ;
VIIT., 103, 105, 106, 117, 118, 126, 137, 138, 181, 132, 271, 378, 388, 391,
dids 415, 416, 417, 435, 439, 440 ; 1X., 215, 216, 519 ; X., 93, 223, 325, 320,
543, 545, 550, 5“5! X1, 355, XII., 19, 188, 258, 259, 200, Zxit., 811, 313,
410, App.s 13 + XIIT,, 125, 127, 199 ; KIV-, 147, 151, 159; 199, 390.
Habitat.— A large, deciduous tree, which attains a height of 8o to 100
feet, common throughout the moister regions of India. In the Siwalik
tract and outer Himalayan valleys it extends west as far as the Rdvi, and
in places ascends to 4,000 feet. In Western India its limit appears to be in
the forests south-west of Neemuch, where several places (Sadri, Bara Sadri,

Chota Sadri) seem to have derived their names from it. It is also found on

the western edge of the Malwa table-la_nd, east of the Bunass niver (Bassi

forests), Hast and south of these points it extends throughout Central,

Eastern, Southern India, and Burma. The tree thrives best in heavy binding

soil, flowers in April, and the fruits tipen in February to April of the en-

suing year. [t coppices fairly well and bears lon -continued pollarding. It
does not generally lose its leaves until February, Mareh or April, but is one
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out in fresh leaf. In Burma it

of the latest trees, i COTRg
es, in dry forests, to the Western Pegin-

attains a larger size than that above given for trees of
sula, 80 feet to the first branch, and 2 girth ¢
size of full-grown trees on good soil (Brand:s). ’

Gum.—Cooke writes, “ The gum from this tree sent to the Panjdb
Exhibition from Madras is described as a red gum, black outside the
pieces. A specimen in this collection sent from Berar in 1873 is In round-
ed dull brown tears, soft, readily becoming agglutinated, and capable of
being sliced with a knife, having 2 bitter disagrecable taste, and partlg
soluble in water. A specimen from Mpr. Broughton (Madras) is much
darker in colour, being pitchy brown and commercially valueless.
In the reports on gumsand resinous products published by the Govern=
ment of India, Public Works De ‘artment, a letter occurs from the Officiat-
ing Conservator of Forests, Madras, dated 1868, forwarding 101 of this
along with other gums. He states that it is used as an incense and cosme-
tic, that about 2 maunds are available annually, and that it would cost
R27 to 30 per maund at the coast. The statement as to its utilisation for
incense and as a cosmetic is repeated in the Gazetieer of Mysore and Coorg.
Mp. Gampbell, in his recent Notes on the Ecomomic Products of Chutia
Nagpur, gives quite a different description of the gum to that above
quoted from Cooke. It yields copiously a transparent gum,” he writes,
% which exudes in large globular tears, sometimes almost colourless, but
oftener of a brownish tinge ; it is eaten by the Santals.”

The 1AC insect is sometimes found on the branches.

Dye and Tan.—The BARK is used occasionally, but very rarely, as a
dye-stuff, being broken up and boiled in water to extract the dye. The
resulting colour is brown or buff. In the Midnapur district it s employed,
along with the bark of bakul (Mimusops Elengi) to produce a reddish dye,
used in colouring gunny bags. A mixture of the barks of asan and pora-
ski (a doubtful name, may be Thespesia populnea) produces a very good
red dye, said to be a favourite with Native tanners, who em loy it to pro-
duce the colour of the red leather shoes $o much worn by the Eeople
(McCang). In Kolaba (Bombay), the bark is used for dyeing shin
nets. In many localities itis employed, with iron salts or ferruginous mud,
to obtain a black dye. A sample examined by Mr. Wardle was found to
contain 167 per cent. of tannin, and to have a moderate amount of
brownish.red colouring matter, quite sufficient to bring it into use if it
could be obtained at a cheap rate. With salts of iron it gave a brownish-
black colour. The chief use of the bark is, howeyer, as a tan, for which it is

largely employed all over India. it is either used alone to form the tan-’

ning liquor, or in combination with the barks of Shorea robusta, Termi-
aalia Arjuna, Mimusops, Elengi, Ficus religiosa, Acacia arabica, Ceriops
Rexburghiana, Cassia Fistula, or Mangifera indica. Itis also sometimes
mixed with chebulic, belleric, or embiic myrobalans, with the pods of
Casalpinia digyna, and with the jeaves of Phyllanthus Emblica and Ter-
minalia belerica. In certain localities of Bengal skins are dyed black by
steeping in a preparation of water and the bark, together with that of
Lagerstreemia parvifiora ( MoCann). The FRUIT, like those of most other
species of Terminalia, is a myrobalan, but is very much inferior in
tanning power to the belleric or chebulic myrobalans. It is consequently
g’“d? more rarely, though occasionally, employed as a tannin agent,
x pgcl;mens from the Colonjal and Indian Exhibition, examined by Dr. aud
and Professor Hummel were found to contain, respectively, 597 and

PR oo of gallo-tannic acid. The money vaiue, compared with grouns
myrobalans at 7s. 64, per cwt., was estimated by the latter chemist at 1s
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The Asna Tree—on which Tasar-Silk-worm feeds.
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3}d., a valuation which effectually precludes the possibility of its competing
with more valuable tanning materials.

It is probable, however, that the bark has a more hopeful future in
trade. As already stated, Wardle found it to contain 16'7 per cent. of
tannin, Attempts have recently been made to obtain an extract from the
bark and from that of s¢l (Shorea robusta) by the Forest Department of
the North-West Provinces. The following is the account of the results,
téy N}I‘r. B. A. Rebsch, Assistant Conservator of Forests, Gonda Division,

udh :—

“] begun the Asra bark-boiling at Sungarha on the 11th January 1886;
and the figures given helow are the results of the process from that date
tothe 31st March 1886 (vis., 79 days): 184 maunds of Asza bark were
boiled, and yielded 42 ghurras of theextract. The weight of a ghurva-full
of extract was found to be 13} seers, so that the total outturn of extract
was 13 maunds 36} seers. The expenditure amounted to R77-5-5.

“ When comparing the results obtained from the two kinds of bark boil-
ed, ample allowance must be made for the fact that the s/ bark used at
Ramgarh was taken from young and suppressed poles, while the dsnza
bark was taken from mature and decaying trees. This will at once
account for the fact that in the latter case a smaller quantity of extract
was obtained per maund of bark than in the case of s¢l. The most strik
ing point, however, is that s#/ bark extract is heavier than an equal quan-
tity of Asna bark extract; one ghurra-full of sél bark extract weighin
14 seers, while the same quantity of Asna bark extract weighed only 132
seers. The boiling has been continued both at Ramgarh and Sungarha ;
but I am not able at present to give the results, as the details are incomplete.
But an extremely interesting fact has been observed, which is worth
recording—namely, that after the 31st March the amount of sél extract
obtained per maund of bark has increased, while in the case of 4sna it has
become less™ (Sel. from Rec. Gowt. of Ind. (R. & A. Dcpt{ Lel).

The sdl bark extract obtained at the same time was analysed with very
satisfactory results, but the Asnza extract does not appear to have been
chemically examined. [t must, however, contain a l[;rge percentage of
tannin matter, and from the extent to which it is utilised in India the tan-
nin matter must, in all probabili'y, be suitable for tanning leather, and be
of some commercial value. It'is to be hoped that this question may
speedily be settled. Professor Hummel has Eighl recommended the pre=~
?aration‘ of such extracts as the only means ofy bringing the valuable

ndian tans obtained from barks and leaves into the market profitably.
Further, Captain Wood, Conservator of Forests, Qudh Citcle, has drawn
the attention of the Government of India to the waste which istaking place
and is likely to extend. He wrote :—* The utilisation of the bark of our
sé¢l and asaina coppice, which will now be cut over by the ;housand. acres
annually owing to the entrance of railways into the forests, is, 1 consider, a
point of vital importance to the interests of the Forest Department.”

The Rev. A. Campbell, Chutia Nagpur suggested that the GALLS often
found in the calyx of the flower-buds, might prove useful asa tan, and he
stated that they could beobtained in unlimited quantity. The examination
to which they were subjected in connection with the Colonial and Indian
Exhibition showed that they were valueless as a tan.

Medicine.—The BARg is noticed in the secondary list of the Pharma-
copeesa of India, where it is said to have been favourably reported on by
Dr. &£. Ross, as an internal remedy, in the form of decoction, for atoni¢
diarrheea, &c., and locally as an application to callous ulcers. Hunter
mentions it asiused as a stimulant (? external) in Cuttack, and Campbell
states that it is employed medicinally in Chutia Nagpur, but it does not
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The Wall Germander. (F. Muwrrqy )

TEUCRIUM
Chamedrys.

appear to be well known to, or much valued by, the Natives of I.n_dla gene
rally. Dymock states definitely that it is not often used medicinally in
Vl\lfestern. India,”” and the authors of the Pharmacographia Indica have not
alluded to it. N,

Food and Fodder.—The asuEes of the BARK are largely eaten by Natives
as a substitute for lime with betel-leaf or pdn. The LEAVES are lopped 59"
cattle-fodder in the North-West Provinces and Oudh; the common Zasa»
silkworm feeds on them. (Brandis). (Coanf. with Silk Vol. 1L, Pc. I11.)

Structure of the Wood.—Sapwood reddish-white, heartwood dark-
brown, hard, beautifully variegated with streaks of darker colour, shewing
on a radial section as dark streaks, generally wavy or undulating. 1t
seasons .well and takes a good polish. The weight has been given by
various writers at from 50 to 711b per cubic foot, the value of P. from 675
to 1230 (the strongest being from Burma). The durability of the timber
is uncertain; in Burma the heartwood decays rapidly, in Northern India
beams are sometimes found to last well, at other times to perish from dry
rot or the attacks of insects. It is largely used for house-build:ng, furni-
ture, carts, shafts and wheels, agricultural implements, ship and boat-
building, and for makin rice-pounders. It has also been trietffor railwa
sleepers with fairly good results. Five sleepers laid down on the Oudh
and Rohilkhand Railway in 1870 were reported in 1875 to be in a state
of good preservation, but having been cut from small -trees the sapwood
had been eaten to a certain extent. Unless thoroughly seasoned it is very
apt to split. It is an excellent fuel and makes good charcoal (Gamble ;
Brandis). When nicely polished it resembles walnut, and has been found
one of the best woods for making stethoscopes at the Government Medical
Store Depdt in Bombay (Dymock).

: Domestic.—The BARK s said by Lisboa to be used by the Bkils for
poisoning fish.

Terra japonica, see Uncaria Gambier Roxb , below, p. 210.

TETRAMELES, R. Br.; Gen. Pl., I, 845.
[ Ze., # 1956 ; DatiscAcx,
Tetrameles nudifiora, R. Br.; Fl. Br. Ind., Il., 657; Wight,

Syn.—T. GrauaMiaNA, Wight; T, RUFINERVIS, Mig.; ANICTOGLEA
GRAHAMIANA, Nimmo,

Vern. —Sandugasa, BENG. ; Payomks, LEPCHA ; Bolong, GARO ; Maina-
kat, NEPAL;  Fungli-bendi, Boms.; Bolur, jermdla, KaN.; Ugdda,
MAR. ; Thitpouk, Burm. ; Tseikpoban, MAGH.

References.—Brandis, For. Fl, 245; Kurs, For. Fl. Burm., I, 535 :
Beddome, Fl. Sylv., t. 212 ; Gamble, Man, Timb., 208 ; List of Trees,
efc., of Darjeeing, 43; Grah., Cat. Bomb. Pl,, 252, Lisboa,  U. PI.
Bomb,, 82 ; Gasetieer, Bombay, XV., 78 ; Ind. Forester, IX.y 377

Habitat.—A large, deciduous tree, which attains a height of 100 to 150
feet, found in Sikkim at 2,000 feet altitude, the western Ghits, from
Bombay to Ceylony:Burma, Tenasserim, and the Andamans.

Structure of the Wood.—White, very light, soft. 1t may be found
useful for tea-boxes (Gamble).

Tetranthera, Jacg. ; see Litsea, Lamk., Lavrive . ; Vol. V., 81-85.
TEUCRIUM, Zinn. ; Gen. Pl L, razk,

Teucrium Chamadrys, ZLinn.; DC., Prodr. X717, 587 ; LABiATE,
Tae WALL (GERMANDER.

REfel'enCES.-—O'Shrlu,(rknwssy, Beng. Dispens,, 488 ; Frvine, Mat. Med,

Fatna, ri2; Birdwood, Bomé. Rrod., 63 5 S. Awjun, Bomb. Drugs,

181,
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THALICTRU
fo]io[ogum.m ’ Mamira—a powerful Febrifuge.
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Habitat.—A native of Europe and certain parts of Asia, imported into
India for medicinal purposes.

Medicine.—This is one of the ingredients of the celebrated Trfak jarik
of the bazdrs, which is the representative of the Mithridatum, Theriaca
Andromacksi, or' T. Damocratis of the ancients. Originally it consisted of but
a few drugs, now it is said to contain as many as sixty-one, including opium.
It is in fact, an aromatic opiate, a drachm of which is equal to one grain of
opium (Bizdwood). The Ettle canisters found in the bazérs are said by
Waring to be wrapped in paper on which is printed in Persian, *The
Theriakh of Andyomachi, an invention of Theron the Presbyter. It is

repared, measured, and made public by one John Baptist Sylvesticus
in the Rialto, by authority of the excellent Government Physicians of
ancient Righteousness, and of the Council of Apothecaries and learned

Physicians, etc.”

THALICTRUM, Zinn.; Gen. PL, I, .

Thalictrum foliolosum, DC.; 7. Br.Ind, I, 14 ; RANUNCULACER
Vern.—Pinjari, shuprak (root = pilijari,) HiNp.; Pilajari, pengla,
Jari, barmat, root = mamira, KUMAON ; Grrbiini, pashmaran
phalijari, chitra mil, keraita, chera,? chireta, chitra, (root = pilijaré

mamira, P. ; Chaitrg, KASHMIR ; Mamiran, BoMB.
References.—Stewart, Pb. Pl., 5 ; Pharm., Ind., 5 ; O’Shaughnessy, Beng .
Dispens., 160; Flick, & Hanb., Pharmacog., 5; Dymock, Mat. Med.
W, Ind., 2nd Ed., 20 ; Dymock, Warden & Hooper, Pharmacog. Ind.,
I, 33; Baden Powell, Pb. Pri, 324 ; Atkinson, Him., Dist., 751 ;
Drury, U, Pl., 421 ; Gasettesrs:— Mysore & Coorg, 1., 57; Simla, 12 ;
Agri.-Horti. Soc., Ind., Trans., VII., Fourn. (Old Series), X1II , 389..

Habitat. — An erect, rigid perennial herb, found in the Temperate
Himdlaya from 5,000 to 8,000 tx::et, and in the Khasia Hills between 4,000
and 6,000 feet,

Medicine.—Two centuries ago Bernier mentioned “ mamiron, a little
RooT good for the eyes, as being brought (along with rhubarb, musk, and
the wood of China) from Cathay to Kashmir by a long journey *’ in which
7Mhilas are described as being crossed (Stewart). This mamirosn is doubtless
the root of the species under consideration, which is largely used as an anjan
or application for ophthalmia in Afghdnistdn and throughout India to
this day. (Conf. with Coptis Teeta Vol. II.,, 521—526). 1t is also consi~
dered a valuable antiperiodic and tonic in Native Materia Medica, and in
the Panjab is believed, in addition, to be purgative and diuretic (Baden
Powell). Some. fifty years ago specimens received from the Botanic
Gardens, Saharunpur, were examined by Sir W. O’Shaughnessy, who
describes lis experiments with it as follows : - “'The bruised root having
been given to large dogs in the quantity of 10 grs. to %ii no particular
effects were observed. [t has been used in the Hospital of the Medical
College in several cases of ague, and as a tonic in convalescence from
acute diseases. Five grains og the powder or two grains of the watery
extract, given thrice daily, have in some cases prevented, and in several
moderated, the accession of fever, and at the same time acted gently on
the bowels. The only sensation experienced was warmth at the epigas-
trium, and a general comfortable feeling.”” * It deserves extensive trial,
and promises to succeed well as a febrifuge of some power, and a tonic
aperient of peculiar value, Dosé of the powder 5 to 10 grs, as a tonic
and aperient, in the interval of intermittent fevers, and in convaleseence
from acute diseases.” v

On the compilation of the Phaymacopeia of India the plant was in-

cluded in the secondary list, but since that tinie has attracted little atten-

T. 377

L,



Products of India.

: ; HEOBRO
Cacao Butter. (F. Murray.) » Caicao.MA

tion. The authors of the Pharmacographia Indica, however, inform us MEDICINE.
that the root has recently been used with very satisfactery results in Bom- W
bay, as a remedy for atonic dyspepsia accompgmed with slight fever.
The remedy appears worthy of renewed investigation, and though supplies §
are generally obtainable in'the shops under the above vernacular names, q
the fresh root would probably give more satisfactory results. This may be
obtained if ordered from Mussorie, through the 'Su v?rnntendent of the
Government Gardens. The ordinary bazér supply is chiefly exported from
the Panjab Himalaya and Kumdon. : y
Cuemican ComposrrioN.—* Thalectrum root contains a large quantity | Chemistey.
of berberine, so combined as to be readily soluble in water” (Pharmacog 8

Ind.).
THAMNOCALAMUS, Munro; Gen. PUARTLT.
Ep bk [ GRAMINEZE.
Thamnocalamus spathiflorus, Munro; Brandis, For. Fl., 563; 379
Vern.—Ringall, JAUNSAR; Purmiok, LEPCHA ; Myoosay, BHUTIA.
References.— Brandis, For. Fl., 563 ; Gamble, Man. Ind, Timb., 427 ;
List of Trees, etc., of Darjeeling, 87 ; Atkinson, Him, Dist., 320 ; Ind.
Forester, 111., 45 ; VII., 258 ; I1X., 197, I98.
Habitat.—The common small bamboo of Hattu and Deoban, found
on the Him3alaya generally from the Sutlej to Bhutan, above 8,000 feet.
Fibre.—It yields a fibre, of which little is known, but which might pro- FIBRE.

bably be useful for paper-making.
THEA.

Thea assamica, Masiers; T. sinensis, Zinn.; T, bohea, and
T. viridis, see Camellia theifera, Griff., TeRNSTR®EMIACEE ; Vol, IL.,

70; also the article Tea, Vol. VL, Pt. I1I, 381
THEOBROMA, Zinn.; Gen. Pl, L, 225. \
Theobroma Cacao, Linn.; STERCULIACEE, 382

References.—DC,, Orig. Cult. PlL, 313; Gamble, Man, Timb., 45 ;
Drury, U. Pl, Ind,, 424; Mason, Burma & Iis People, 455, 754 ;
Pharm Ind., 36 ; O’ Shaughnessy, Beng. Dispens.,\227 ; Flick & Hanb.,
Pharmacog., 95 ; Ainshie, Mat. Ind., 1., 47 ; Drury, U. Pl,, 424 ;
Christy, New Com. Pl., 1T ; Gasetteers :—Mysore & Coorg, 1., 143 ;
1I1., 48 ; Bomb., IV., 22; Agri-Horti, Soc., Ind, ;—Trans., IH., 39 ;
IV.\Pro., 56 ; VI, 127 ; VIL., 81, 83 ; Fourn., (Old Serigs), I1., 208, 367,
443, 501; 1V., 1403 VIIL., Pro,, 48; IX, 202 ; (New Series), 1., Sel.,
83 ; VI., Sel.; 71, Pro., 35; (t579), 31; VIL, 20 ; Sel., 29-40 ; Ind.
Forester., 1., 155 ; V., 393.

Habitat.—A small tree, wild in the forests of the Amazon and Orinoco
basins and of their tributaries up to 400 feet of elevation. It is also
said to grow wild in Trinidad, to be naturalised by cultivation in many
parts of South America and the West Indies. It has long been intro- b
duced into India, and is-now cultivated in the Southern Presidency and g
Ceylon. The trees are raised from seed and come into full bearing when
five or six years old.

Oil—A light yellowish, opaque, solid oil, known as “ Cacao butter,” is OIL,
prepared for use in pharmacy, by pressing the warmed szeps. These, Sceds.
when shelled, yield from 45to 50 per cent. of oil. Cacao butter isdry at 383
ordma\_-y temperatures, and though unctuous to touch is brittle enough to gh
break into fragments when struck, exhibiting a dull waxy fracture. It !

has the pleasant odour of chocolate, meits in the mouth with a bland

agreeable taste, has a specific gravity of 0'g6: and fuses at 20° to 30° C.
(Pharmacog.). ¥

Cuemicar Comrosirion.-—This fat consists of several substances |oH
: Pl : ' : f €8 EM 5
which, by saponification, furnish glycerin and fatty acids. The chief in- gy
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 THEOBROMA

=R ibs of Co .
Cacao. The Cocoa Nibs of Commerce
CHEMISTRY. | gredients are stearin, palmitin, and another compound of glycerin con-

MEDICINE.

385

foop
3386

taining probably an acid of the same series richer in carbon—perhaps
arachic acid, Cyy Hyy Oy, or theobromic acid, Co Hyp O, A small
quantity of olesc acid is also present. -

Medicine,—CACAO-BUTTER possesses the valuable property of not
becoming rancid from exposure, and it was introduced into European
medicine, chiefly owing to this quality, for pharmaceutical purposes. It
is officinal in the Pharmacopzias of India, and of the United Kingdom,
and is now chiefly employed in the manufacture of suppositories, medica-
ted pessaries, etc.

Food.—The tree bears a pod-like fruit, 6 to 10 inches long, and 3 to
5 in girth, which contains fifty or more sEEDs. These seeds dried and
ground form the cocoa nibs of commerce, from which cocoa extracts
and chocolate are prepared. These seeds were first brought to the
notice of Europeans in 1513-1523, by the Spanish invaders of America,
who found them current among the Tucatan, instead of money. Their
value as a food-product was described by Benzoni about 1550 (Pharma-
cographia). ‘The first notice of their having been brought to England
occurs in 1659, from which date the popularity of chocolate as a beverage
and confection has gradually increased, till, in 1880, the quantity entered
for consumption in Great Britain amounted to over 10,000,000. As
already stated, the tree has been introduced into India and is now cul-
tivated to some extent. On the Malabar coast it is grown by the Roman
Catholic missionaries, who make small quantities of cocoa regularly, for
their own use and for local sale to Europeans, In Ceylon the cultivation
has acquired considerable proportions, and the produce is said to be
highly valued in the home-market.

Tze following account of the method of preparing the fruit as pursued
in that Island may be quoted in full from the Tropical Agriculturist :—

“A coolie picis two bushels of cocoa beans per diem, and as five
bushels wet are equal to 1 cwt. dry, the cost is only about 87 cents per cwt.
for picking, as compared with R2 to R3 for Liberian-coffee. The pods
are first cut from the tree, a small piece of stem being left on the tree; the
coolie takes one in each hand and with a knock breaks them both in
halves, and then with one draw of his fingers, dexterously strips all the
beans off the centre pulp. The pods are then thrown down round the
trees and act as manure, while tge beans are removed to the fermenting
cisterns. It takes from five to nine days to properly ferment the cocoa,
and it is then ready for working. It istrampled first, as in coffee, with the
feet, and then removed in baskets and carefully hand-washed, as wash-
ing with the mafapalagi damages the beans. 1 have no doubt that ere
lon;%r some means less expensive will be found for washing, and the
“Clerikew ” will be much improved on too. Al

“ After washing ” the cocoa is laid on mats to dry, as coffee is, if the
weather be suitable; and at times it is advisable to give it a rub=over with
small pieces of sack or cloth, which improves the appearance of the beans,
and facilitates drying in showery weather. The difference in well-cured
and badly-cured cocoa amounts to at least R20 per cwt, and the prices
obtained for it, as in tea, will depend in a much greater measure on the
careful attention of the curing than in the case of coffee.”

A tree in full bearing is said to yield about 150 of seed annu-
ally. 1t favours hot, moist climates, and the young plants must be shaded
and well watered. There would appear to be no reason why it should
not be cultivated very successfully in the hotter and moister parts of
Southern India. The dried seeds, roasted and ground, constitute the
cocoa of commerce ; chocolate is prepared by still finer grinding so as to
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: THESPESIA

The Tulip Tree. (F. Murray.)

populnea.

make a perfectly fine powder, after which it is -ﬂ_avoured (generally
with vanilla) and moulded while hot. The nutritive and sustaining
ﬁowe{s of cocoa 4nd chocolate are too well known to require further
etail,

' THESPESIA, Carr.; Gen. PL, I, 208.

[Ze., 2. 5 ; MALVACEZE, |

Thespesia Lampas, Dals. & Gibs.y Fl. Br. Ind., I, 345 ; Wight,

Syn.—Hreiscus LAMPAS, Cav.; H. TETRALOCULARIS & GANGETICUS,
Roxb, ; PARITIUM GANGETICUM, Don.

Vern. —Bankapas, BENG. ; Bon kapsi, SANTAL ; Bonkapash, AssAM; Rdn-
bhendi, MAHR. ; Adavi pratti, conda patti, rondapatti, TEL.

References.—Kurs, For. Fi, Burm., I., 128 ; Roxb., Fl. Ind., Ed, C.B.C.,
524 ;' Thwaites,. En. Cey. Pl., 26 ; Brandis, For. Fl., 28, 572 ; Rev, A.
Campbell, Rept, Econ, Pl., Chutia Nagpur, Neo. 7563 ; Elliot, Fi. Andhr.,
12 ; Atkinson, Him. Dist., 306 ; Gasetteers :—Mysore & Coorg, I. ; y
Bomb., X1., 54 ; XV., 428 ; Ne-W. P., IV., lxviti.; Ind. Forester, XIV,,

297.
Habitat. —A small bush, common in the tropical jungles of India, Bur-
ma, and Ceylon, from Kumdon eastwards, ascending to 3,000 feet in Nepal.
Fibre.— I'he young Twies yield a good fibre, used for binding loads
of wood, etc.

Medicine.—The rooT and FrUIT are said by Mr. Campbell to be em-
ployed in Chutia Nagpur as a remedy in gonorrheea and syphilis.

Structure of the Wood.—Tough and pliant ; weight ‘zgih per cubic
foot, It is said to be much used in certain parts of Bombay for makin
drum and other round frames, for which purpose it is planed, soaked in
hot water, stained, and bent to the required shape (Gamble).

T. populnea, Corr. ; Fi. Br. Ind., I, 345 ; Wight, Ic., 2. 8.
- THE PorTia TREE: the UmBrELLA TREE ! or Turie TREE of

[Indian writers,

Syn. —Hisiscus POPULNEUS, Linn. ; H. POPULNEOIDES, Roxb. ; MALVA-
VISCUS POPULNEUS, Garin.

Vern.—Parsipu, {)Zpa[. pdvas-pipal, porush, bhendi, gajahanda, Hinp, ;
Pazes pipal, pilas pipal, prash, pérash, BeNe.; Pdras pipal (corrupt-
ed into pahdri pipal), PB ; Ranbhendi, C. P.; Bhendi, bhindi, pdlas

iplo, parsipk, Boms. ; 'Bendi, bhendi, rdn-bhends, parsacha~yhdda,
iﬂAR.; Bendi, bhindi, pdrasa-piplo, Guz. ; Paris, pdras-pippal, DEc, ;
Pirasha, puvarasam, pivarasu, purasa, piarasi, pursa, pursung, poris,
portia, Tam. ; Gangarénu, gangarivi, ganguraya, gangirana, muni-
ganga rdvi, TEL, 5 Asha, hurvashi, huvarase, kandarola, adavi bende,
KAN. ; Pivugrasha, MALAY ; Suraya, sériya-gaha, gansuri-gahd, SING, ;
Gardha-bhinda, pdrisa, séparsha-vaka, SANS.

References. — Roxb., Fl. Ind., Ed. C.B.C., 522 ; Voigt, Hort, Sub. Cal.,
120 ; Brandis, For. Fl., 572 ; Kurs, For. Fl. Burm,, 1., 128 ; Beddome, FL.
Syly., t. 63 ; Gamble, Man. Timb., 43 ; Thwailes, En. Ceyion Pl., 27 ;

als. & Gibs., Bomb. Fl., 18 ; Stewari, Pb. Pi., 24 ; Graham, Cal.
Bomb. PL., 15 ; Sir W. Elliot, Fl, Andhr., 57, 119 ; Rheede, Hort, Mal.,
L, 29 ; Pkarm.Ind., 35 ; Ainslis, Mat. Ind., II., 333 ; O’Shaughnessy,
Beng. Dispens., 218 ; Moodeen Sheriff, Supp. Pharm, Ind., 244 ; U, C.
Dutt, Mat, Med. Hind., 298, 312 ; Dymock, Maé, Med. W, Ind., and
Ed.; 105 ; Murray, Pl. & Drugs, _f'fnd, 64 ; Iruine, Mat. Med., Patna
85 ; Dymock, Warden & Hooper, Pharmacog. Ind., 1., 213 ; Drury, U,
PL,, 425 ; Lisbaz, U. Pl. Bomb., 15, 226, 260, 400 ; Birdwood, Bomb. Py.,
76, 323 ; McCann, Dyes & Tans, Beng., 154 ; Liotard, Dyes, App. i. }
Wardle, BDye Rep., 4, 2a; Cooke, Oils & Oilseeds, S0 ; Boswell, ¥Man.
Nallore, 97, 123 ; Moore, Mamn,, Trichingpoly, 80 ; Settle. Rep:, Chinda,
.;lfp. V1. ; Gasatteors: - Mysore & Coorg, 1., 53, 58 ; Bowmbay, V., 24,

$ s 1. 23 ; XV., 78 : Burma, 1., 139, Agri.-Hovts, Soc,, Ind. : Four-
nal (Old Series), 1X., 406 ; Ind. Forester, A1’}/., 200; VI., 398, 331 X.,

29 ; X1.; 328,
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Habitat.—A moderate-sized evergreen tree, found in the Coast forests
of India, Burma, the Andaman Islands, and Ceylon; largely cultivated
along roadsides, especially in Madras.

Gum.—It is said to yield a cum, which was sent from Madras to the
Panj4b Exhibition, but which may probably have been the yellow milk of
the capsules, dried.

Dye.—The capsuLEs and the FLOWERS ar¢ said to give a yellow dye,
which is apparently little used. Liotard states that the former are not
articles of ordinary traffic, and that nothing is known of the process of dye-
ing with them, McOann states that the BARK of a tree called paras is
employed in M4nbhém with the bark of Terminalia tomentosa to produce
a favourite red dye. He suggests that this may be the bark of Thespesia
populnea since it cannot be that of the other pivas, Butea frondosa.

The dried capsules and calyces were found by Mr. Wardle to con-
tain a small amount of yellow colouring matter soluble in water, and cap-
able of producing, by the aid of suitable processes, artistic though some-
what faint shades of brownish-yellow and light brown, on tasar and mul-
berry silk and wool. “ This,” he remarks, would be a useful dye-stuff,
but the fact of its containing so small an amount of colouring matter would
be rather against it.”

Fibre.—The BARK yields a strong fibre, rarely employed in India ex-
cept in the rough state, for tying bundles of wood, etc. In Burma it is
said to be used for cordage (Gasetteer, L, 139). It is said to be used in
Demerara for making coffee bags. p \

Oil.—It yields a deep, red-coloured, and somewhat th}ck o1L—huile
amove—the value of which is as yet unknown to the Natives, but which
might be employed medicinally in cutaneous affections. Its expense pre-
cludes its use for other purposes.

Medicine.—Rumphius speaks highly of the value of the HEART-WOOD
as a remedy for bilious attacks ang colic, and in a kind of pleurodynia
from which the Malays often suffer. Ainslie states that the yellow JUICE
of the FRUYT is employed as an external application in various cutaneous
affections, particularly in ¢ Malabar itch,’ that a decoction of the BARK is
used as a wash in the same complaints, and that the same preparation is
given internally by the Vy#ians as an alterative, in doses of three or four
ounces twice daily. Waring included the plant in the secondary list of
the Pharmacopeia of India, where he states that he had made several
trials with the juice of the fruit. In some cases it exercised a favourable
influence, but in the majority it was productive of little or no benefit,
Irvine remarks that in Patna the sEEDs are “used in horse-medicines
and in purges;” in the Report on the Settlement of the Chanda District
it is stated that the ROOT is taken as a tonic; the FLOWERS ar¢ said to be
employed in the Koukan in the cure of itch, and D mock informs us
:hat the LEAVES are employed as 2 local application to inflamed and swol-

en joints.
nemicar Composirion,—The heart-wood, recom\:neqded by Rum-
writers since his time, has been

phius, and apparently neglected by all ] 2 €
examined by the authors of the P}mrmacogrnj:lna Indica. These chemists

find that it contains a garnet-red resin which can be easily separated by

digesting the wood in diluted alkali and using hydrochloric acid to preci-
pitate it from the filtered solution. It is insoluble in water, but perfectly
soluble in alcohol, chloroform, and the alkalies.

Sprcian Oriyions~—§ © The fresh leaves smeared with some bland
oil, and applied hot over inflamed parts, form a soothing and valuable
substitute for ordinary ?oultices” (Surgeon-Major E. H. Leuinge, Ka-
Jjahmundry, Madras). * The juice of the fruit is used as au application

T. 407
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THEVETIA
The Yellow Oleander. (F Murray.) Nebiifalial

: i i : MEDICINE.
for ring-worm ; the leaves, heated and smeared with warm oil, xpak.. an -
excelle%\t poultice. 1 used,them largely at Bellary during the famine, with
great success, as an application to tleBsor;::s and aBs)cesses caused by |

inea- B -Major Lionel Beech, Coconada). W
gu%?uj‘:vt?lif of (f}i‘erg\’;‘;zm.ﬂg’;pwood soft, ,pale reddish to brown, with Tliggk-
small dark-coloured, hard heart-wood; weight 50lb per cubic foot. It “
is strong, even-grained, and durable, and is used in South India for| | -
making gun-stocks, carts, carriages, and furniture, in Burma for. carts, J
wheel-spokes, furniture, and purposes of carpentery generally, It is said
to have been much utilised at one time by the Ordnance Department for
- iages. Y
gunDc:;ré:§CSMd Sacred.—The Tulip Tree is largely planted in Southern Dgilgggl{ &
India and Bengal in gardens and along road-sides to give shade. The Lo ves:
Leaves are employed by Hindus in the religious ceremonies attending 400
death.
THEVETIA, Linn. ; Gen, Pl., 11, 699.
Thevetia neriifolia, fuss. ; Kurs, For. Fl. Burm., I1., 168 ; 410

TaE ExiLe or YELLOW OLEANDER.
Syn.— Cersera THEVETIA, Linsnt.
Vern..—Zard kunél, pilé kanéy, Hinp. ; Kolkaphul, BENG.; Berenjo,

SANTAL; Pild kandr, pile-phil-ka-kanér, DEC. ; Pila kaner, sard kuel,
pivala kaner, BoMB.; Pivalakanhera, MAR. ; Pilokanera, Guz. ; Pach-
ch-ai-alari, tiruvdch-chip-ph, TAM.; Pach-cha-ganndru, TeL.; Pach-
cha-arali, MALAY. ; Hpa-young-ban, molami-yéi-pin, Burm.

Norg.—The vernacular names given to this’plant, in most languages of Indias

mean “ the yellow Nerium odorum ” £d,

. References. —Voigt, Hort. Sud. Cal., 531 s Gamble, Man. Timb., 261,
205 ; Dals. & Gibs., Bomb. Fl., Suppl, 53 ; Campbell, Rep. on Ecom. Bl
Chutia Nagpur, No, 9458 ; Pharm. Ind., 138 ; Moodeen Sheriff, Supp.
Pharm. Ind., 244 ; S. Arjun, Bomb. Drugs, 102 ; Dymock, Mat. Med.,
W. Ind.,2nd Ed., 503 ; Year-Book Pharm., 1878, 280 - Cat. Baroda Dur-
bar, Col. & Ind. Exhib., No.87 ; Birdwood, Bomb. Pr., 54 ; Druvy, .
Pl., 426 : Lisboa, U. Pi. Bomb., 99, 266 ; Gasetteers :—Mysore & ooryr,
1,62; N-W.P,1,82; IV., lxxiv. ; Ind. Agricultwrist, Feb. 2, 1889.
Habitat.—Anintroduced bush, native of America and the West Indies
almost naturalised in Bengal, and common everywhere, scarcely a garden
in the plains of India being without a few bushes, if not a heg’gc, of this
lant.
5 Oil.—A bright yellow oil may be obtained from the srEps. It burns
well without giving off much smoke, Is of medicinal vaine, and from Dr.
Warden’s experiments would appear, if carefully prepared, to be not only
inert, but wholesome. De Vry obtained 3_135 to 41 per cent, of this oil b
expression, and 57 per cent. with benzol, The oil was found to be limpid,
almost colourless, had an agreeable mild taste like that of almond oil ; its
density at 25°C. was 0'9148, at 15°C. it became pasty, and at 13°C. entire-
ly solid. OQudemans found it to consist of 63 per cent. triolein, and
pér cent, tripalmitin and tristearin. After expression of the oil De Vry
obtained from the cake about 4 per cent. of a beautiful crystallised white
glucoside, to which he gave the name of #hevetsne ; he obtained the same
substarice in the bark also. Dr. Warden of Calcutta has described a blue
colouring principle in the seeds, which he attributes to the action of hy-
drochloric acid upon pseudoindican (Dymock).
Medicine,—The milky suice of the tree is hi
ter and cathartic BARK is said to be
properties of which, first noticed by

[ ArocyNAcEX,

ghly poisonous. Its hit-
a powerful febrifuge, the antiperiodic
M. Descourtiiz, have been confirmed
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HYSANOLZENA
acarifera.

MEDICINE. by Dr. G. Bidie and Dr. J. Shortt. It was tried in the form of a tincture
. Kernels. in various kinds of intermittent fever, with highly satisfactory results. In
414 large doses it acts as an acrid purgative and emetic, and in still larger
doses as a powerful poison. he KERNELS are very bitter, and when
chewed produce a slight feeling of numbness and heat in the tongue. The
oiL extracted from them is said to be emetic and purgative, indeed, ac-
cording to Dr. Shortt, it produces violent vomiting and hypercatharsis
(Pharm. Ind.). As already stated, however, Dr. Warden found the pure
oil to be inert. The kernel is a powerful acro-narcotic Eoison, its property
residing in a highly toxic principle (¢hevetine), which has been separated
by Dr. Warden (Conf. para. on Oil, above). A case of poisoning by one
of these kernels is recorded by Dr. J. Balfour (Madras Four. of Lit. and
Science, 1857, Vol. IIL, N. S., 140). “Recovery ensued ; but, from the
V symptoms detailed, they belong evidently to the class of acro-narcotic
poisons. In all trials with this remedy, much caution is necessary.”

(Pharm. Ind.)
Thistle, see Carduus nutans, Linn. ; ComposiTz ; Vol. IL., 156.
Thitsi, sce Melanorsheea usitata, Wall. ; Vol. V., 208.
Thorn-Apple, see Datura Stramonium, Linz. ; SoLANace® ; Vol. 111, 4o

THYMUS, Linn.; Gen. PL, 11,, 1186.

415

A genus which contains about fifty species, natives of North Temperate
vegions. Of these only one is indigenous in India. A small dried Thyme of
undetermined Species is imported as a drug into Bombay from Persia. It is
known as mishk-i-taramashia, fahlin, and rang, has a pleasant odour like pep~
permint but sweeter, and is stimulant and carminative in properties (Dymock,
Mat. Med. W. ind., 2nd Ed., 613). [ This, I very much doubt being a species
of Thymus. Ed. Dict. Econ. Prod.]. The medicinal oil of T. vulgaris,
Linn. (Bentley & Trimen, Med. PL., t. 295), is employed in European practice
in India, but is not known to the Natives.

! 416 Thymus serpyllum, Zinn. ; FL. Br. Ind., IV, 649 ; Lasiatz.
Syn.—T. LINEARIS, Benth.
Vern —Masho, rdn gsbir, marisha, shakei, kalandar satar, P8.; Ban-
ajwiin, N.-W. P,
References.—Stemart, Pb, Pl., 173 ; O’Shaughnessy, Bang. Dispens., 491 ;
Vear-Book Pharm., 1874, 628 ; Agri-Horti. Soc. Ind.:—Trans., I,
199 ; Fowurn. (Qld Series), IV., Sel., 119.
Habitat.—A small, aromatic shrub, common in the Western Temperate
Himélaya from Kashmir to Kuméon, from 5,00¢ to 13,000 feet, and in
Western Tibet, batween 10,000 and 135,000 feet.

Thyme —mishk-i-taramashia

iven as 2 warm medicine,

MEDICINE. Medicine. —* On the Chen4b the sEeDs are given as
Pahea. and Honigherger states that the plant is officinal in diseases of the eyes
’gz and stomach” (Stewart). ; ] ;

4.18' Food.—The Leaves and Twics are employed as a Havouring agent in
Leaves. Kumaon (Aftkinson).
I -
,t,?' THYSANOLANA, Nees; Gen. Pl., 111, 1120,
420 [27; GramiNgE.

Thysanolena acarifera, Nees ; Duthie, Fodder Grasses, N. India,
Syn.-—AGROSTIS MAXIMA, Roxd,

3 " Vern.— Karsar, SANTAL.

} References,—Roxb., Fi. Ind., Ed. C.B.C.; 107 ; Rev. A, Campbell, Ec. P.

Chutia Naggur, No. 8178 ; Ind, Forestor, X1,, 233.

T. 420
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The Tiger Grass; The Cat Tribe. (% Murray.)

Y

TIGERS, CATS,
Civets.

Habitat.— A tall, handsome grass, with minute spikelets, native of Tro-
pical Asia. It is not uncommon on the plains, and at low elevations on
the hills, generally occurring in the vicinity of water. I

Medicine. —A” decoction of the roor is used in Chutia Nagpur as 2
mouthwash during fever (Campbell).

[cine; Vol. IV, 214

Tiaridium indicum, ZeAm., sce Heliotropium indicum, Linn & B[om-
317.
Tiger Grass, see Nanarorhops Ritchieana, &, Wen L. ; PALME ; Vol. V.,
[ In different parts of India various plants bear this name. By sports-
men, the one above all others that might be so designated would very pro-
bably be the spear-grass—Heteropogon coatortus, see Vol. I'V., 227.—Ed.,
Dict. Econ. Prod.]

TIGERS, CATS, AND CIVETS.

Tigers and Cats belong to the Family FELID.E, the most typical and highly
specialised group of Carnivora; the Civets belong to the nearly related family
1VERRA. The Cat family comprises many species, and is largely represented
in the fauna of India. 1{\1 its members are closely allied and resemble each
other in all details of structure. The whole organism is peculiarly adapted for
capturing and killing other animals for food, the armature of teeth and' claws,
the power of speed for a short distance, the excessive muscular development and
activity, all combine to enable the feline to scize and kill its prey, in many cases
superior in size to itself (Blenford).
‘ [(Mammila), 55-100..
Tigers, L.eopards, Cats and Civets, Blanforad, Fauna Br. Ind.,
References. — Ferdon, Mammals of India, 90-118, 120-123; Sterndals,
Indian Mammalia, 156 ; Forsyth, Highlands of Central India, 266-326 ;
Forbes Watsomn, Industrial Swurvey, 350-385 ; Balfour, Cyclop,, III.,876 s
Abwl Fasl, Ain-i-Akbari (Blochmann’s Trans.), 288-290 ; Mason, Burma
& Its People, 155-150 ; Pharm. Ind., 286; U. C. Dutt, Mat. Med.
Hindus, 280 ; Ainslie, Maé. Ind., I1., 479, 450, etc., eic.

Although the members of the Cat tribe, annually killed in India, are
too few in number to allow of their skins becoming an article of extensive
trade, still those of the larger and more handsome are regularly exported
and good skins will always fetch a high price. Those of most |mportancé
have already been enumerated in the list of animals which yield Furs of
economic value, but the Tigers, Cats, and Civets are also valuable for
other economic qualities. A list of the species included under the FrrLipa
and VIVERRIDE may, therefore, be found useful for purposes of reference
while discussing their economic value. The species and habitats are
detailed as given by Blanford in his recent work on the Mammalia of
India, but arranged, for convenience of reference, as is customary in this
wark, in alphabetical order.

I.—Famiry FeEripm.

¥. Cynzelurus jubatus, Blyth ; Blanford, Mam. Ind., 9r.
Tue HuntiNg Leorarp, or CHEETAH of Anglo-Indian
o writers. ;

€tn.~—~Chita, laggar, HinNp. ; Chitra, GOND 5 Chita puili, TEL.; Chi
_ stvungi, KKN.; Yus, yus-palang, PERS, ¥ 2 I, ¥R,
: H;;)bxtet.—-Found throughout Africa and South-Western Asia, extending
rom ersia to the countries east of the Caspian and into India. In this
Cpcﬂ;gg ‘tth?gu:z!}f i?l:‘(')ug]'n.oul thg %remer portion of the Peninsula, from the

E ; throug dajputana and Central India, B 5 ;

SR Docurh P tral India, to the confines of Béngal
4
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- TIGE :
Folof (l;z,sv’e(t:;‘ 2 Species of the Cat Family.
SPECIES. 2. Felis bengalensis, Ker ; Blanford, Mam. Ind., 78.
Leopard-Cat. Tre LeoparRD-CAT. .
425 Vern.— Chita billa, HiND.; Ban biral, BENG.; Wagati, MAR.; Rimau-
dkar, MALAY. ; Kye-thit, thit-kyikt, kya-gy &k, BURM. ; Kyoung, ARAKAN ;
Kla-hla, TALAIN, KAREN. :
18 " Habitat.—Common in the Himdlaya as far west as Simla, in Lower
' Bengal, Assam, the Burmese and Malayan countries, Southern China,

Sumatra, i{ava, Borneo, and the Phillipines. It is also found in the
h Syahadri Range or Western Ghéts, Coorg, Wynaad, Travancore, and in
v some of, perhaps all, the other forest regions of the peninsula, though not
X very abundantly. :
" Caracal, | 3. F. caracal, Giildenstidt ; Blanford, Mam. Ind., 8.
Tue CARACAL.
i Vern.—Siyah-gusk (black ears), PErs. & HIND. ; Tsogde, LitTLE TiBET ;
e Ech, LADAK. ‘

Habitat.—Found in the Panjdb, Sind, North-Western and Central
India, and in the greater part of the Peninsula, except the Malabar coast,
but rare gverywhere. Ball met with it in Chutia Nagpur.

4. F. chaus, Gildenstidt ; Blanford, Mam. Ind., 86.
Tue JuneLE Car.
Vern. — Sangli-billi, khatdis, HiND. ; Khaiés, banberdl, BEng.; Berka,
HiLL TRIBES OF RAJMAHALj; Ba’ul,, bhdoga, MAR.; Mant-bek, KaN, ;
Kada-bek, bella bek, WADARI ; Katu-punai, TAM.; Furka pilli, TEL. ;
A Cherru puli, MALAY. ; Kyoung tset-kun, ARAKAN. :
} ' Habitat.—The common wild cat of India from the Himéilaya to Cape
' Comorin, and from the level of the sea to 7,000 or 8,000 feet or perhaps
higher on the Himélaya. It is also found in Ceylon and exténds east to
Burma.
hon. 5. F. leo, Zinn. ; Blanford, Mam. Ind., 56.
Tae Lion.
Vern.—Sher, babar-sher, singh, HinD.; Shingal, BENG. ; Siik or suh, &,
' siming 2, KASHMIR ; Rastar, BRAUUI ; Untia-bagh (camel-tiger), Guz,;
Sdwach, KATHIAWAR., i
Habitat.—About twenty years ago the lion was common near Mount
Ab# ; several were shot near Gwalior, Goona, and Kota, and a few still
existed near Lalitpur, between Saugor and Jhansi. In the early part
of the century, it was common near Ahmedabad, and was found in Hur-
riana to the north-west, in Khdndesh to the south, in many places in Raj-
W putdna, and eastward as far as Rewah and Palamow. Indeed, it was
Frobably at one time generally distributed in North-Western and Central
‘ ndia. Now-a-days, however, it is verging on extinction, but ‘there are
E-obably a very few still;living in the wild tract known as the Gir, in
' athiawar, and a few more in the wildest parts of Réjputdna, especially
[ Southern Jodhpur, Udaipur, and around Mount Abd.

6. F. lynx, Linn. ; Blanford, Mam. Ind., 89.
429 THE LyNx,
Vern.—Gy, Tiser ; Patsalan, KASHMIR,
Habitat.—Found in the Upper Indus valley, Gilgit, Ladak, Tibet, etc. ;
also throughout Asia, north of the Himdilaya, and Europe, north of the

Jungle Cat,

! Alps.

1 Bellag's CntJ 7. F. manul, Pallas ; Blanford, Mam. Ind., 83.
A, 439 PaLras’s Car,

24 e ‘ Habitat.—Found in Tibet, extending into Laddk. It has not been
obiserved on the south side of the main Himélayan range, but is found to
the north asfar as Siberia, and is common in Mongolia,

‘ T. 430
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Species of the Cat Family. (F. Murray.

ivets.

8. Felis marmorata, Martin ; Blanford, Mam. Ind., 74+
THE MARBLED CaT.
Vern.—Sikiar, BHUTIA ; Dosal, LEBCHA.

|
Habitat.—Found in Sikkim and the Eastern Himdlaya, and in the

hilly regions of Assam, Burma, and the Malay countries, extending to
Sumatra, Java, and, it is said, to Borneo.

9. F. nebulosa, Griffith ; Blanford, Mam. Ind., 72. 4 g
Tue CLouDED LEOPARD, or CLOUDED TIGER of certain writers.
Vern.—Pungmar, satchuk, LEpCHA; Zik, LIMBU 3 Kung, BuuTIiA ; Lam-
chitia, NEP. ; Thit-kyoung, BurM.; Arimawn dahaw (tr_ee-tlﬁ), MALA‘I.
Habitat.—Found in the South-Eastern Himalaya, Sikkim, Bhutan, etc.,
at moderate elevations, probably not above 7,000 feet; also- met with in
the Assam hills, and throughout the hilly parts of Burma, Siam, the
Malay Peninsula, Sumatra, Java, and Borneo.

10. F. ornata, Gray ; Blanford, Mam. Ind., 84.
Tue Eypiay DESERT CAT. iy
Habitat. Found, on sandy plains and hills, throughout the drier
regions of Western India, from the Panjab and Sind to Sdgar and Nag-
plr, not extending to the Gangetic valley, and rare south ot the Nerbudda.
It is common in the deserts east of the Indus, in Sind, Western Rajputana,
and Hurriana.

11, F, pardus, Linn. ; Blanford, Mam. Ind., 67.
THE LEQPARD or PANTHER.

Vern.—Tendwa, chita, sona-chita, chita-bigh, adwira, HIND. ; Teon-kula,
KOL. ; Yerkos, PAHARIA OF RAJMEHAL ; Burkdl, gorddg, GOND. ; Senora,
KURKU 3 Syik, syiak, sejjiak, LepcHA; Misi-patrai, kam-kei, KURL;
Hurrea kon, morrk, rusa, tekhu khwia, kekhi, NAGa ; Kajen, yla, MANI-
PURI ; Tidua, srighas, BUNDELKHAND; Bai-hira, tahir-h ﬁegoral-be’,
ihor-h’e’, lakhar-bagha (the latter name used elsewhere for t hyzena),

{ILL-TRIBES NEAR StmraA ; S7k, F1BET ; Sk, KASHMIR ; Diko, BALUCH. ;
Gorbacha, borbacha, DeccaN ; Karda, asnea, singhal, bibia-bigh, MAR.;
Tenduwa, bibla Bauris oF DECCAN ; Honiga, kerkal, KAN.; Chiru-thai,
FAM, ; Chinna, puli, TEL.; Puli, MALAYL.; Kutiya, SINGAL. ; Kya-lak,
kya-thit, BurRm.; Klapreung, TALAIN ; Kické-phonmg, KAREN; Rimar-
L bmtmtg, MALAY. ; Palang,l%ERS.

Habitat.—Found throughout Asia generally, with the exception of
Siberia and the high Tibetan plateau, also throughout Africa. In India,
Burma, and Ceylon it is generally distributed, except in parts of Sind and
the Panjdb. Many Indian writers have separated the leopard, the panther,
and the pard as distinct species, but Jerdon, Blyth, etc., agree in consider=
ing all to be merely varieties of one species.

12. F. rubiginosa, 7. G. Bélanger ; Blanford, Mam.Ind., 81.
Tar Rusrv-sporTED CAT.

Vern.—Namali pilli, Tam. (MADRAS); Verewa puni, Tam. (CEYLON);
Kula diya, SING.

Habitat.— Found in Southérn India, except on the Malabar coast, and
in Ceylon. Sterndale also obtained one specimen at Seoni in the Central
Provinces.

13.. F. temmincki, Vigors & Horsf.; Blanford, Mam. Ind., 75,
: Tree Gorpen Car.

Habitat.—Qccurs in the South-Eastern Himdlaya ata moderate ele-
vation ; rare in Nepal, more abundant in Sikkim, found also in Tenasserim,
Sumatra, and Borneo, and probably throughout Burma and the Malay
Peninsula, i
14. F. tigris, Linn. ; Blanford, Mam. Ind., 58.

Tue TiGer,
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Species of the Cat Family.

Vern.—RBigh, sher (female=bighni, sherni), nihar, sela vigh, HIND. ;
Go-vigh, BENG.; Tut, sad, HILL-TRIEES OF RAJMEHAL ; Garim kila,
Kot.; Kula, SANTAL, Ho, & KURKU ; Ldkhra, URAON ; Krodi, KHOND ;
Titkt, tuk, Buor.; Sathong, LEPCHA ; Keh-ya, LimBu ; Seri, AKa:
Matsi, Garo; Kla, Kuast; Sa, ragdi, tekhu, Ehudi, NaGA ; Humppi,
Kuki; Sumyo, ABOR ; Su, KHAMTI ; Sirong, SINGPHO ; Kei, Man1puRrr;

\ Misi, CacHARI; Tdg, TIBET; Padar-suh, Kasamir ; Shink, SIND ;

Masar, BarLucu.; Patayat-bigh, wahdg, MAR.; Pili, Taw., TR
MaravL.,, & Gonp; Pili redda-pdli,kpcram-pil{z‘, TaM.; Pedda-pili,
TeL.; Perain-pili, bidua, MALAYL. ; Kuli, KAN. ; Nari, Coora; Pirri,
bursh, Topa ; &ya, BURM. ; Kla, TALAIN. ; Khi, botha-o, tupuli, KAREN ;
Htso, SHAN ; Rimay, harimau, MALAY.

Habitat.—Found throughout India, Birma, and other parts of South-
Eastern Asia, Java, and Sumatra, but not, it is said, Borneo. It occurs in
suitable localities throughout a great part of Central Asia, and is found in
the valley of the Amur, the Altaj Mountains, around Lob Nor in Eastern
Turkestan, about the Sea of Aral, on the Murghdb near Herat, on the
southern coast of the' Caspian (Hyrcania), and in the Caucasus, but not in
Tibet, Afghdnistdn, Baluchist4n, or Persia, south of the Elburz Mountains
on the Caspian. In India it still occurs wherever large tracts of forest or

ass jungle exist, but within the last twenty or thirty years the number of
tigers has greatly diminished, and they are now becoming scarce, or have
even, in some cases, disappeared entire y inlocalities where they were former-
ly common. This has Eeen especially the case throughout a large area of
the Central Provinces;in man parts of Bengal, and several districts of
the Bombay Presidency. In lKe forests at the base of the Him4laya tigers

are common, and they occasionally ascend the hills to an elevation of 6,000

to 9,000 feet, but none are found in the interior of the mountains.

15. Felis torquata, & Cuv. ;: Blanford, Mam. I'nd., 85.
THE Wavep Car.

Habitat.—This cat may be merely a descendant of the domestic cat
which has run wild, but, according to Blanford, it is at least equally pro-
bable that it constitutes the original stock from which Indian domestic
cats, and possibly those of other countries, are derived. It is probably
widely dispersed through Northern India, since specimens have been ob-

tained in Nepal, Kashmir, and Réjputdna, but it does not appear to be
common anywhere,

16, F. uncia, Sehyeber ; Blanford, Mam. Ind., 7z.
Tae Ouvwce, or Svow Leorarp.

Vera.—7kar, sig, sachak, sih, TiBET; Bhaval he, HiLLs NortH oF
StMea s Thurwigh, KASHMIR, z
Habitat. —High Central Asia, especially Tibet, extending north to the
Altai, and west, it is said, into Persia. It isfound throughout the Himalaya
at high elevations, and is more abundant on the Tibetan side of the Snow
Range, where it is met with in the Upper Indus and Sutlej valleys, It
is also fairly common in Gilgit.

17. F. vivertina, Bennett ; Blanford, Mam. Ind., 76.
Tre Fisnine Car.
Vern.—RBanbiral, birdun, khupya-bigh, bagh-ddsha, HIND. ; Map/‘;-b,;gml,
Beng. ; Hindién-diva, SinG.

Habitat.—Found in marshy thickets, swamps, and tidal creeks, which
it affects owing to its fish-eating habits, in Bengal, probably Orissa, and
the Indo-Gangetic plain generally, extending as far as Sind, It is un-
known in the lg’eninsula of India except on the Malabar coast, where it
oecurs from Mangalore to Cape Comorin, but not, so far as js Lobwa, ia

the northward near Bombay. [t also occurs in Ceylon. Along the base
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of the Himalaya it is met with as far west as Nepal, and ranges through-
out Burma, Southern.China, and the Malay Peninsula.

; i [I.—FaMiLy VIVERRIDZ,
18. Viverra zibetha, Linn.; Blanford, Mam. Ind., 96.

Vern.— Khatds, Hino.; Mach-bhondar, bégdos, pudo ganla, BENG.;
Bhrin, NEPAL TERAL; Nif biralu, NEPAL; Kung, BHOT.; Saphiong,
LepcuA; Kvoung-myeng, (horse-cat), BURM. ; Zangalong, MALAY;
Gandha mdrjdra, SANS. 5

Habitat.— Bengal, Assam, Burma, the Malay Peninsula, Siam, and
Southern China. it extends south and south-west from Bengal to Orissa
and Chutia Nagpur, and probably some distance further south and west,
and to the northward into gikkim and Nepél, ascending the Himalaya to
a considerable elevation.

19. V. civettina, Blyth ; Blanford, Mant. Ind., 98.
Tug MaraBar CiveT-CAT.

. Habitat. —This has been considered as one species with the above by
<everal Indian writers, but Blanford remarks that as the area which it
inhabits is separated from that of V. zibetha by a broad tract of country
(there being no civet in the Central Provinces, Deccan, or Karnatik), it is
probable that it is a distinct species. According to Jerdon, it is found
throughout the Malabar coast, from Honawar to Cape Comorin,. but
may possibly extend further north.

20. V. megaspila, Blyth; Blarford, Mam. Ind., 99.
TreE BurMese CivET.
Vern,— Kyoung-myeng, BURM. ; Miisang-jebat, MALAYS,
Habitat — Burma, Malay Peninsula, Cochin China, and Sumatra ;
recorded from as far north as Prome.

21, Viverricula malaccencis. Blyth ; Blanford, Mam. Ind., 100.
Tue Smaryt INpiany Civer.
Vern.— Masht-billa, katds, kasturi (a name properly belonging to the
musk-deer), Hinv.; Gandha gokal, gando gawla, BENG.; Sogot, Ho
Kor; Saiyar, big-myil, NEPAL TARAL; Yowdds manjsir, MAR. 5 Pina-
gin bek, KAN,; Pinagd pilli, TeL.; Uralawa, SING.; Koung-ka-do,
BURM, : Wa-young-kyoung-byouk, ARAKAN.

Habitat.— Found throughout India, except in Sind, the Panjé4b, and the
western parts of Réjputéna; also in Assam, Burma, Ceylon, Southern
China, the Malay Peninsula, Java, and some of the other Malay" islands.
It is frequently kept in confinement by Natives, for the purpose of yielding
civet and becomes perfectly tame. Several other species of the fantily
ViveRIDE exist, but the four above enumerated, especially the first and last,
are the commonest sources of commetcial civet ; the others are not of suffi-
cient economic interest to warrant giving an enumeration of them.

Peculiarities and Properties of the Indian Tiger, Cats and Civets.

Hagirs.—All the members of the family FELID&E are distinguished by
their purely carnivorous habits, by their strength, activity, and, in certain
cases, by their ferocity. The smaller species are, perhaps, the fiercest and
least tameable, especially F. bengalensis, F, chaus, F. lynx, and F. mar-
morata. Of the larger species, F. pardus, the leopard, is, by universal |
consent, admitted to be the most courageous, and, when brought to bay, |
the most dangerous, but it, as well as the tiger, is rartely formidable
unless when it has taken to man-eating. When it does so, it often becomes
an even more fearful scourge than a man-eating tiger. Thus Sterndale, |
and also Forsyth (ighlands of Central India) relate the history of |

T. 445

* SPECIES.
A\

A

Tuae Larce Inpian Civer. uf%?v!&dlm

£

44T

VA N
Peculiarities =

abits.

445




Dictionary of the Economic

TIGERS, CATS,
Civets.

Peculiarities and Properties of the

MAN-EATING
- “TIGERS

.

. a lespard near Seoni which, in two years before it was shot, is said to have

killed two hundred human beings.” Leopards, when large, frequently kill
cattle, poneys, donkeys, and large deer, ‘such as sambd7 ; but the smaller
animals have to content themselves with inferior prey. Thus Blanford
writes, * The leopard is absolutely without prejudice in the matter of food —
all beasts, birds, and, I believe, reptiles, that are not too large to kill, or
too small to catch, are the same to him : he will strike down an ox or bound
upon a sparrow. If he has a predilection it is probably for dogs and
jackals, He is a terrible foe to monkeys, and kills many of the hasnd-
mdans or langdrs who inhabit the rocky hills in which he delights.”

Great numbers of domestic animals are annually killed by tigers; in-
deed, many of the latter appear to live entirely upon cattle. Forsyth, in
his interesting Highlands of Central India, states that tigers, as a rule, are
entirely gante-killers, during the more vigorous portion of their life; as they
become older they grow more cunning, less afraid of man, and less able
to find their prey amongst the swift big game, and naturally take to cattle-
eating. From this stage many go on to that of the man-eater, “a tiger
who has got very fat and heavy, or very old, or who has been disabled
by a wound, or a tigress who has had to bring up young cubs where
game is scarce,—all these take naturally to man, who is the easiest ani-
mal of all to kill, as soon as failure with other prey brings on the pangs of
hunger” (Forsyth). ‘I'wo classes are distinguished by the shikdris of the
Central Provinces as lodhia-bagh, a game-eating tigers d#ntia-bagh, a
cattle-lifting tiger; a man-eater is generally an older and lighter coloured
#ntia bigh. A tiger that has once taken to man-eating, continues to live
occasionally on the same prey, but, according to Blanford, it is the excep-
tion for even man-eaters to confine themselves to human food.

Tigresses with cubs are frequently very destructive to cattle, often
quartering themselves in the neighbourhond of a village and feeding
entirely on the herds within their reach. The tigress is said to be very
destructive in such circumstances, partly in order to teach the young to kill
their own prey ; while the young tigers, according to Forsyth, appear to kill
as many as they can among a herd, merely from wanton pleasure in the
exercise of their developing strength. The destruction of such a danger-
ous animal has naturally been encouraged to thé utmost by Government,
which for many years has awarded sums varying from Rs to R50,
according to the district, for every head killed.  Notwithstanding these
endeavours, coupled with the large extent to which both tigers and leo-
pards are shot for sport by Englishmen throughout the country, the annual
destruction of life is still very considerable.

The lion was at one time also very destructive, but for many years it
has become so rare in India as to be hardly worthy of notice. It is said
to feed chiefly on deer, antelopes, wild pigs, cattle, horses, donkeys,
and camels, and used formerly to kill many of the latter (Blenford).

Almast all the other members of the tribe are very destructive to small
game, and when in the neighbourhood of man, to sheep, goats, and poul.
try. In Tibet the lynx has the reputation of being extremely bloodthirsty
and savage, a reputation which is more than confirmed by Scully’s ob-
servation that a pair of them killed six sheep in one night near Gilgit.
The leopard cat 1s said to be extremely destructive to poultry in South
India ; in Tibet and the inner Himdlaya the ounce carries off sheep, goats,
and dogs from villages, and even hill poneys, but, it is said, to have never
been known to attack man. Two species, the hunting leopard or chita,
and the caracal, have long been employed in India to capture deer and
other game, The former is always captured when mature, since, accord-
ing to the native shikdrs, it never learns to kill properly when captured
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oung. It is easily tamed, about six months being required to complete
its training and render it quite obedient. When thus tamed it is said
frequently to become as gentle and docile as a dog, delighting in being
petted, and tq become quite good-tempered even with strangers, purring
and rubbing itself against its friends, as cats do (Bianford)., For hunt-
ing purposes it is hooded and taken ina bullock cart to the neighbourhood
of the antelope. When at the required distance (the game allows the cart
to approach quite near, having no fear of an object it sees every day, and
is accustomed to, it is unhooded and slipped. The leopard then either
rushes directly on its prey, or, if at a greater distance, takes advantage
of any inequalities or othér advantages the ground may offer, to stalk the
herd, running up till within distance for its rush. Its speed for a short
distance is remarkable, far exceeding that of any other beast of prey, pro-
bably of any other mammal. It generally seizes on the bk, if there be
one in the herd, and fells it, it is said, by sticking its legs from under it,
It then seizes the quarry by the throat, and holds it until the keepers
arrive, when it is rewarded with a bowlful of tHe antelope’s blood. This
sport is a very favourite one with Native princes in India, and, according
to Abul Fazl, was much patronised by the Emperor Akbar, in whose time
the system of training these animals must have been carried to great per-
fection. ‘Thus it is stated that they were always allowed to remain loose,
even towards evening, and yet made no attempt to escape. They were
divided into eight classes according to their value, each of which got a
certain stated allowance of food, while the best had “brocaded saddle
cloths, “thains studded with jewels, and coarse blankets or Gushkani
carpets to sit on.”

‘I'he caracal, a much smaller animal, is ‘trained to catch birds and
small deer, gazelles, hares, or foxes. According to Blyth, a favourite sport
in certain parts of the country is to pit these cats against each other to
kill pigeons out of a flock. While the birds are feeding on the ground
the caracals are let loose together, and each is said often to strike down
as many as ten or a dozen before the flock can take flight. Vigne statgs
that their speed is, if possible, greater in proportion than that of the hunt-
ing leopard (Blanford). Like the chita, these appear to have been
favourites of Akbar’s, for Abul Faz} writes, His Majesty is very fond of
using the plucky little animal for hunting purposes. In former times it
would attack’a hare or a fox ; but now it kills black deer. It eats 1 seer
of meat daily. Each has @ separate keeper, who gets 100 dam every
month.”

Fur.—The skins of the larger species are much valued, and fetch a
high price. Those of some of the smaller are remarkably beautiful and
much sought after, that of F. marmorata, the marbled cat of Sikkim, being
one of the finest.

Medicine.—The rresa of the tiger and leopard are believed in many
localities to be medicinal. That of the former is said by Ainslie to be
boiled in mustard oil to form an unguent as a remedy for emaciation. In
certain localities a medicinal oil is prc—pared from tiger FAT. Hamilton
states that leopard’s flesh s believed by the Vytians to be an efficacious
remedy for epilepsy. The CLAWS, RUDIMENTARY CLAVICLES, and WHISK~
BRS of the tiger have many fanciful properties attributed to them.

Civet, the unctuous, highly odorous secretion from the anal\;lzmds of
several Of_th.c ViverRRID A, especially Viverra zibetha, and Viverricula
malaccensis, is used to a considerable extent in India, ander the name of
kustiéri, both for perfumery and for medicinal purposes. Valuable stimue
lant and aphrodisiac properties are ascribed toiit, Eut probably it possesses
0o special powars in these respects. Jerdon states that Viverricnla malac-
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MEDICINE. | cenmsis is frequently kept by Natives for the purpose of yielding the secre-
tion, and Waring, in the Pharmacopeia of India, mentions an establish-
ment at one time kept up at the expense of Government in which civets
were specially reared.

FOOD, Food.—The Santals, Burman, and Malays, and several other aboriginal
452 tribes, eat the flesh of the tiger and believe that it conveys with it the
courage and sagacity «f the animal. In most cases they refuse to allow
their women to eat it, probably because they consider them better without
any high development of these characters.

DOMESTIC & Domestic and Sacred —Tigers or representations of them are objects
SACRED. of adoration or propitiation amongst the aboriginal tribes of Central India,
and many of the less enlightened hill people of the Himdlaya., They

°“¥’°’°“- consider the cLavicres and cLAwS to be powerful charms ; in certain lo-

Clews: calities the ¥MISKERS are supposed to be a deadly poison, and are carefully

54 burned off as soon as the animal is killed ; in others they are believed to
Wh?ékers. endow the possessor with unlimited powers over the opposite sex. Amongst
the Santals the most Solemn oath is on a tiger’s skin, a circumstance
which is, or at one time was, taken advantage of in the Courts of Justice.
. The claws are frequently mounted in silver or gold as bracelets, armlets, etc.

TILIACORA, Coleb.; Gen. Pl., 1., 36.

456 Tiliacora racemosa, Coleb.; Fl. Br. Ind., 1., 99 ; MENISPERMACEE.

Syn.—T. PRATERNARIA, CUSPIDIFORMIS, ABNORMALIS & ACUMINATA,
Miers. ; MENISPERMUM ACUMINATUM & RADIATUM, Lamk.; M. poLy-
CARPUM. Roxb,; COCCULUS AcUMINATUS, DC.; C. RADIATUS, DC. ; C.
POLYCARPUS, Wall.

Vern. —Karwanthk, karrauth, vangoe, biga mushada, HiND.; Tiliakora,
tiliakoru, BENG.; Tiga mushadi, tige mushidi, tige mushini, tige,
tivoa mushidi, naga mushini, pdtéru, pita vers, kappa tige, TEL.

References.— Roxb., Fl. Ind., Bd. C.B.C., 733 ; Kurs, For. Fl. Burm., I.,
54; Brandis, For. Fl., 10; Gamble, Man. I'imb., 11 ; Elliot, Fl. Andhr.,
83, 122, 146. 181, 182; O’Shaughnessy, Beng. Dispens., 202 ; Dymock,

; Warden, & }10(/4)1'}‘, Pharmacog. Ind., I. 64 ; Gasetteers:— Mysore &

Coorg, 1., 56; N=-W. P., IV, Ixvii.; Agri.-Horti. Soc. Ind., Fourn.
{Old Series), V., Sel., 65 ; VI, 5. v
Habitat.—A large,climbing shrub, found throughout Tropical India,

y from Bengal and Oudh to Orissa, the Konkén, Ceylon, and Singapur.
Medicine.— Roxburgh informs us that the Roo T, rubbed between stones
"BRD;S,!NE and mixed with water, is given as a drink for the cure of venomous snake-
¥ 457 bites, though the Natives confess that theylave little belief in its virtues.
) Three kinds of mushadi are believed to be antidotes of this kind, by the

) Telingés, vis., mushade, Strychpos Nux vomica ; naga-mushadi, Strychnos
colubrina, and #ge mushadi, the plant now under consideration. The
Gl writers of the Pharmacographia Indica remark, ¢ It is bitter like others of
A the genus” (?—Natural Order,—there is only one species of Tiliacora),
{ “and it is hardly necessary to say, no antidote to snake-poison.”

DOMESTIC Domestic. —The long flexible BrancHES are used for thatching and

Qmﬁegos. basket-work (Brandis).
45 TIMBERS.
459 Timber Trees of India.

The quality of wood obtained from all the important timber trees of
India, has, as the reader must have observed, been treated of in para-

M graphs under each species, headed Structure of the Wood. It was’ pro-
HivhA posed to give here a collective article in which all the trees of any import»
I"‘ ance would have been énumerated, an_article which would have served as
IF a key to the descriptive accounts scaffered throughout the Dictionary, and

would also have proved of value in arranging specimens for Museums, but
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want of space has precluded the carrying out of this proposal. Thereader | TIMBER. -
may, however, have noticed that advantage has been taken of such alpha- 3 o

betical headings as Cabinet-worl, Packing-cases, etc., to give lists of tim-
bers suitable for definite purposes. These lists, it is hoped, may be of
value in referring any omne, desiring the information, to the detailed accounts
of Indian Timbers given under the scientific names of the trees from which

the wood is derived—see Agricultural Implements, Vol. L., 1453 Boat &1}

Ship-building, Vol. I., 460; Bows & Arrows, Vol. I, 518; ?oxwood,
Substitutes for —, Vol. I., 518; Bridges, Vol. I., 5353 Cabinet-work,
Furniture & General Carpentery, Vol. II., 13 Canoes, Dug-outs, Troug_hs.
Water-pipes, Drinking-cups, &¢., Vol. II., 120; Cart & Carriage-bnild-
ing, Vol. II., 183; Carving, Fancy-work, Images, etc., Vol. I1., 202
Charcoal, Vol. I1., 264; Combs, Faas, Brush-backs, etc, Vol. 1L, 5153
Dandy, Banghi, & Palankin-poles, Vol 111., 19; Fuel & Firewood, Vol.
I11., 4752; Gun-stocks & Gun-carriages, Vol. 1V., 189; House-building,
Vol. IV., 300; Paching-Cases, Vol.. Vi, Pt. II., 1, Pea-stakes, Pan-
houses, Wattle, etc., Vol. VI., Pt. |11, 123; Pounders & Presses, Vol.
Vl., Ft. 1., 333; Saw-mills, Vol. vI,, Pt. 1I,, 483 ; Sleepers, Vol. VI,
Pt. IIl., 252; Tinder & Gun-matches, Vol. VI., Pt. IV, 62; Tools &
Tool handles, Vol. IV., Pt. 70; Walking Sticks, Vol, VI., Pt. 1V., 208 ;
Wattle, Vol. VI, Pt, IV., 300; Well-curbs, Vol. VI, Pr. 1V., 301;

Wheels, Vol. Vi., Pt., 1V, 307.
TIN, Ball, in Man. Geol. of Ind., IT1. (Economic), 313.

Tin is said to be occasionally found native, or in the metallic, state; as the
sulphide—stannite—it also rarely occurs. The only ore known to exist fn abun-
dance is the dentoxide or cassiterite, commonly known as *‘ tinstone.” This
mineral, when pure, contains about 78 per cent. of the metal, Within the limits
of peninsular India tin-stone has been rarely found, but in the southern portion
of the Tenasserim provinces of Burma it forms extensive and valuable deposits
and constitutes the greatest mineral wealth of the region. i

Tin, and Tin ore, Malle! in Man. Geol. Ind., IV. (Mineralogy), 54.

Vert.—+Kallai, ranga, ring, kathel, HIND. ; Kathir, ra# iR ;
ram, Tam.; Timu_.fnla;li’, l“z\L’\Y.; I\'l;ai-ma, lt'li:i—lf::xa’-Ax::R’Bl?‘:ga:
El)’g::bgu, ranga, trapu, SANS.; Kas-din, resds, abrus, KRAB.’; ,’rni;z

References. — Ainslie, Mat. Ind., I., 568 ; Bualfowr, Cyclop. 2 !
Forbes Watson, Indust. Surwy,’//-, 408 ;fBar;ImJPﬁeII.ng .”}5; 86;9()’
103+ Linschoten, Voyage to the East Indies, 1., 1o, 129, U. C. Dutt,
Mat. Med. Hind., 68 ; Irvine, Mat. Med., Patna,50; Mason, Burma
& Its Peopley 568, 730; Bombay Adm. Kept., 375, 376 ; Gasetteers:—
Bombay, 1V., 128; VI, 362; Delhi, 129, 131; Burma Gové, Pro-
ceedings, Revenue Branch, August 1881, Nos. I and 2B ; also many
passages in the pudlications of the Geological Survey, and the Asiatic
Society, for an enwmeration of which the reader 1s referred to the autho-
rities guoted by Ball and Muilet, l.i.c.

Occutrence.—Traces of tin ore have béen observed in a few places
in peninsular India, but generally merely in sufficient quantity to afford
mineralogical specimens. In Bengal tin-stone has been found in two loca-
lities in the district of Hazaribagh—at Nurgo or Nurunga, and at Simratari
west of Pihra. Tin ore at the former lpcality occurred in three or four
lenticular beds or nestsin gneiss rock. The right to mine was obtained in
1867, from the Raja of Palgunj, on an annual payment of R2,000; a mine
was opened and smelting was commenced. But at a depth of 20 yards the
nests were found to be thinning out, the rock became harder and water
troublesome, and the enterprise was abandoned. The de osit at Simra-
tari is more of mineralogical than of practical interest. In Bombay, traces
of tin-stone have been found here and there in the Dharwar District, and at
Jambughora in Gujrat, Rumours also exist of tin bein obtained in t}‘x
Bus(a.r State of the Central Provinces, but have not %ecn confirmed be
any discovery of the ore. TAY

in certain pavts of the Malay Peninsula and Burma y i
depusits of tin-stone occur along the base of the granitiv .r:ll\'(‘)\r\.e\er,‘ s

gré ged forming
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the former country. Mpr. Oldham (Select Records Gout.of Ind., X., 56)
describes the occurrence of theore in thisregionas follows :—¢ The greatest
mineral wealth of the southern portion of the Tenasserim provinces con-
sists in the extensive and valuable deposits of tin-ore which they contain.
In the granite of the central dividing range, which separates these prov-
inces from Siam, and more especially (so far as my opportunities for ex-
amination extended) towards the outer edge of this granite, or near its
junction with the highly metamorphosed slates with which it comes into
contact, tin-stone is an essential ingredient in the mass of rock, occurring,
disseminated through the granite, in small crystals, similarly arranged tothe
quartz and felspar of the rock, and in some cases, as at Kahan hill near Mer-
gui, veins of granite cut through and traverse the more recent (sic. older) #*
—rocks, and contain large and abundant crystals of tin-stone” (Quoted from
Mallet, Mineralogy, loc. cit.). The deposits for which Tenasserim is famous
are situated from the neighbourhood of Yéin the Ambherst District, south-
wards at intervals to Maleewoon, in the extreme south of Mergui. Through-
out this tract ore, derived by degradation from the deposits in the rocks above
described, may be found inthesand of the beds of nearly every stream ; in-
deed, not only does it occur in this form, but through large tracts it actually
impregnates the soil. Owing to the density of the vegetation on the granitic
hills, they have never been thoroughly explored for lodes or veins, and there-
fore it is not known whether the ore may occur locally segregated from the
general mass of the rock. The Natives have always confined themselves
to working the stream tin, which is easily obtained and is generally of
great purity. In certain localities wolfram occurs in association with the
stream tin, thus decreasing the value of the ore, and that of the metal pro-
duced from it (Ball).

Ball mentions the following localities as specially noticed by various
writers :—

Amherst and Tavoy Districts. ~Large quantities of tin are believed to
have been formerly manufactured in Tavoy, since the traveller Ralph Fitch
records that in 1386 the whole of India was supplied with tin from the
‘island of Tair.” At present the collection of tin, if practised at all, is only
on a very small scale Tin-stone has been reported by English writers
from the river Kallee Ung, lat. 14° 48/, long. 08° 10/, to the south of Yé;
from the various streams which empty themselves into the Henzai basin
from the south, through the Oung-beng-quin, and from Myit-ta. In the latter
locality the streams containing the metal run into the basin of the Upper
Tenesserim river. The ore is stated to occur both in the alluyvium,
and in the granitic detritus from the hills, and is apparently rather abun-
dant in some places. It was worked in former times by the Burmans,
and some old pits are as much as 4o feet deep. Captain Low, in his
History of Temasserim, mentions mines and smelting works at Bubein-
chaung near Ke-up;ipoch, which werebeing worked in 1325, also deserted
at Nayedaung, and Shenze near Kaleaung a.nr} Kamanula, one d.ay’s
journey to the north of Ke-up-poch. These mines were, at one time,
worked during four months of the year, gave employment to four hundred
men, and yielded a revenue probably not exceeding 1,500 tickals.

Mergui.—Stream-tin occurs in numerous localities in this district, and,
in a few instances, tin-stone has been found ¢z site. Mr, Fryar, who visit-
ed the principal works in 1871, states that they may be enumerated under
eleven heads as follows :—(1) Palouk.—This place was alluded to in a com-
munication made to the Asiatic Society as early as 1829, in which it was

# Aninterrogation added by Mallet in quoting this passage,
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stated, on the authority of some Chinese who had _visited the locality, that
the ore was of a superior description. In three tributaries of the Palouk
river, named Koosheelo, Walach, and Natheechoung, 18 miles from the
village of Palouk, Mr. Fryar found an abundant supply of stream-tin in
what he considered to be profitable quantity. There are no workings
there at present, owing, it is said, to the dearth of inhabitants, (2)
Mergui.—A bed of quartzose tin in the island on which this town is built
contains stream-tin in small quantity, which used formerly to be worked.
(3) King’s Island.—Stream-tin was found by Mr. Fryar in the bed of the
Kitan river near the sea; he believes a large quantity to be obtainable
from this locality. (4) Theandaw.—This river, a tributary of the Great
Tenasserim, was considered by Captain Tremenhere to be one of the
richest sources of tin in the whole district. Many old pits exist in its vici-
nity, which all appear to have been abandoned. (5) Thawbawleek river.
—In this river, a secondary tributary of the Little Tenasserim, there are,
and have been for many years, somehat extensive washings for stream-tin.
Mr. Fryar mentions two other localities in the neighbourhood, Belamo and
Seboopela, in which ore is or was formerl{ obtained. The tin-workers at
the iast-mentioned place earned as much as Ri a day. Captain Tre-
menhere mentions another locality, Zahmon, in the Nunklai District,
where ore of a dark colour and inferior ’clluality, owing to the presence of
wolfram, is obtained. (6) Yagnan.—This lt_)cahty is 70 miles south of
Mergui. Tin washings exist some 2 or 3 miles up the river, and are
worked during the rain by twelve washers, who are said toearn an average
amount of R10o each, during the season. (7) Bopyng.—Is 30 miles
round the coast, south from Gagnay ; the village is 10 miles up the river,
and the principal washings 5 miles further up. At the time of Mr. Fryar's
visitthere werefour Chinese and three Shan employers of labour, one of whom
owned a small furnace, The labourers received from R1o to 15 a2 month,
and a good workman could obtain 7°3Ib of ore by washing in a day. A
sample of ore, seen by Mr. Fryar, brought from a hill several miles further
inland, led him to conclude that an actual lode might exist in the hills.
(8) Kalathooree.—A locality 30 miles by the cart from Bopyng. There are
thirteen separate washings, but not more than fifteen men areemployed.
When Mr. Fryar visited it the industry had fallen off probably owing to a
diminution in the supply of ore. (9) Choung Tanoung.—A place 4 miles
south from the Kala Thooree estuary ; the washings are situated some 8
to 10 miles up the river. My, Fryar states that all the labourers employed,
ere Chinese, and that the outturn in one year was
between 4 and 5 totis of tin pig which was sent to the Mergui market. He
estimated the cost of producing a ton at £60, £08-14 was received for that
amount at Mergui, and the profit was therefore £3E_§~14 per ton. The
smelting furnace, which is probably similar to that in other localities, is
described as follows :—It is built of cla{, strengthened and supported by
iron bars, which are bound to the clay by means of iron hoops. The blast
is produced by means of a long wooden cylinder, containing a piston
which is moved backwards and forwards by manual labour. The tap-
ping hole is permanently open, and the molten tin is accumulated in a
well, till there is sufficient to ladle out and cast into a pig. For each ton
of metal, 1°g to 2 tons of tin-stone are required, since the percentage ob-
tained varies between 52 and 68 per cent, One such furnace, worked by
six men, produces 400lb of tin in the 24 bours. The slags are passed
through six times before being thrown away. (10) Pokchan—Is a village
situated about 4o miles up the river of the same name. The sand
is obtained at a place three days’ journey from the village, sixty men
are employed, and all is sent to the furnace at Ma-lee-won (the next de-
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scribed locality) for smelting. Between the two places there are several
other tin-washings. Tin-works also occur at Khenoung ip Siamese ter-
ritory on the opposite side of the river. - The sand is brought on elephants
from the stream a day’s journey off, and 2,000 men are said to be employ-
ed. This locality was visited by Dr. Oldham, who was greatly impressed
with the system adogted by the proprietor or Governor, an cld Chinaman,
everything connecte with the works being conducted in the most orderly
fashion.
chan river, the most southern locality in Tenasserim in which tin is worked.
The principal washing is 8 miles from the village, where the river-bed
is 300 feet wide. The tin-bearing stratum, from 15 to 27 feet beneath the
surface, is only itself 2 feet thick, but is very valuable. Between the
years 1860 and 1870 the annual rent for these works charged by Govern-
ment was £272. About the year 1873 the township was leased to a firm of
Rangoon merchaunts for a term of 30 years, originally at the rate of a
ground-rent of £ 1,000 per annum, which, however, merged into a royalty of
7 per cent. Though it is stated that besidesthe abundant supply of stream
tin veins of ore were discovered and opened in the hills, yet the lease was
abandoned in 1877. as the expenditure had exceeded the outturn by a
large amount. The Chinese again reinstalled themselves with from 8o to
100 workers.

The above information has been condensed from the compilation by
Ball, published in 1880. Since then very little appears to have been done
in furthering the industry, and the failure of the attempts by Messrs. Steel
& Co., appears to have prevented any renewal of British enterprise in
this direction.

In 1881 a corresponderice took place between the Government of Burma
and the Government of India, in which it was recommended by the former
that the duty or royalty of 4 per cent. on all tin smelted or otherwise
made marketable, which had been enforced since 1873, should be removed.
It was urged that this condition had an adverse effect on the tin-mining in-
dustry, and that the royalty obtained had varied from R1,378 to R700, 2
sum foo insignificant to be worthy of consideration. A report from the
Deputy Commissionet of Mergui was forwarded, in which it was demon-
strated that the main difficulties to be contended against in expanding the
industry were ;—(1) want of communication, (2) want of labour, (3) the diffi-
culty and expense of obtaining supplies, and (4) the great fall in the mar-
ket value of the metal from fx_ao per ton in 1872 to £73 in 1877. The
advantage of opening free access to and encouraging Chinese immigration
was also insisted on. In Upper Burma deposits of ore, or stream-tin, may
doubtless be found in considerable quantity, as the mineral resources of the
country are completely explored and opened out. Ore is said to have been
found in the Shan country, south-east of Mandalay, in the Karenni hills
between the Sitang and Salwin, and in the Toung-ngu district ; and the
Karens are said to work the ore at Kah-may-pew. The total production
of tin ores in India during 1889 is said to have been 976 cwt., valued at
R55,673, all of which was obtalned in Burma (Statement on Minerals,
Rev. and Agri. Dept.). ) Jiiee e ;

Dye.—Tin is a highly important metal in dyeing as practised in Europe,
but in this respect is apparently unknown to the Natives of India. Itis
employed as a mordant in three different states of chemical composition—
namely, as the protoxide, the sesquioxide, and the peroxide or their cor-
responding chlorides. Generally speaking; the proto-szlts are applied to
wool, the persalts to cotton, and the sesqui-salts, the consumption of which
is more limited, are used in certain cases to both fibres. The compounds
in which tin plays the part of an acid, such as the stannites and stamrates,
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are almost exclusively restricted to cotton dyeing and printing (Crookes,
Handbook of Dyeing, 519). i -

Medicine.—Tin has been known in India from a very remote period, | MEDICINE.
and early held an important place in Sanskrit Materia Medica, being | 466
mentioned by Susruta. The supply was probably obtained from Buima,
or from some of the tin-producing islands of the Malay Archipelago, he-
tween which and India a trade must have existed in very ancient times.
Tin, like most of the other metals is used primarily in the metallic state,
but is subjected to a complicated process of so-called purification which
reduces it to the state of an impure oxide. To accomplish this it is melted,
and the molien metal is poured into the milky juice of Calotropis gigantea
arka). It is then re-melted in an iron cup, one-fourth of its weight of

. yavakshdra (impure carbonate of potash), and powdered tamarind husks are
added, and the whole is agitated with an iron rod till the mass becomes
reduced to a fine powder. It is then washed in cold water and dried over
a gentle fire. The resulting product is a greyish white powder consisting
chemically of oxide of tin with some impurities. It is chiefly valued as a -
remedy in urinary disorders, and may be given in 4-grain doses every .
morning with honey, or one of many elaborate compound preparations 5
may be employed; The reader desiring further information regarding ;
these is referred to U. C. Dutt’s Materia Medica of the' Hindus, from ]
which the above information has been condensed. |

Ainslie informs us that Muhammadan physicians prescribe “powder of
tin® as an anthelmintic, in doses of %i or 3ii, mixed with honey, on two or
three successive mornings. He quotes Dr. Good as mentioning a case in
which a tape-worm was expelled by means of a dose of tin filings and jalap,
but he remarks that he does not know of the metal ever being used in
Native practice in the South of India, Irvine (Materia Medica of Patna, 50)
states that the oxide is employed as a tonic and aphrodisiac. Surgeon-
Major Robb, in anote to the Editor, mentions that the same preparation
is administered as a remedy for chest affections.

Industrial Uses.—I'he metal is employed by the Natives of India for USES
making bright toys and imitation jewellery, as well as for tinning cop- 467'
per vessels; it is also beaten out into leaf or thinfoil, and used for a silver

aint. The industry of tin-plating is a large and fairly prosperous one, as y
all Muhammadans, Christians and VP4rsis, and certain classes of Hindus
employ tin-plated vessels extensively. Copper vessels to be safely free
from poisonous deposits must be tinned or kalaied once a month, thus % 4
affording constant employment to a large number of workmen, gal’aigar Q 1
or kalaigar, who are all Muhammadans. In Northern India, vessels s
which are tinned for the first time are boiled in a solution of alum, verdi- ‘
gris, sulphate of copper and sal ammoniac. On all subsequent occasions '
they are coated with tin withoul any previous preparation save that of re- “
moving the old %alai by scrubbing the vessel with ground kankar. Tin *
reduced to powder is.mixed with sal amimoniac and applied by means of a '
piece of cotton, the vessel being heated on a charcoal fire. Itis then i
polished with sand and ashes. ot

Trade.—The trade in tin is comparatively unimportant, and consists TRADE,
for the greater part of imports from foreign countries. During the past 468 il
ﬁftcen‘ years these have averaged ; for the quinquennial period endin
1279;?»0, 35,501 ewts., valued at Ri6,45,547; for that ending 1884-85,
gw’tws g\]vts;i, valued at R21,64,550; and for that ending 1884-00, 33,031}
e v fue_ at R23,98,132. Notwithstanding this slight falling off in the

vcgnge or the past five years, the imports in 188g-go were %yigh, urs.
3?3 o ‘c‘wto.dvalucd at R28,45,527. ‘I'he countries from which these sup.'
plies were drawn, and the share taken by cach impuorting Presidency
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or Province in the trade during the year are shewn as follows by Mr.

O’Conor: —
| SHARE TAKEN ;Y EACH PRESIDENCY
s y OR PROVINCE,
Countries wféence Quantities.| Value. . ; 3
imported. = Presidency or s
Provinua) Quantities.| Value.

: L Cwt. R Cwt. R
United Kingdom . 1,032 76,346 | Bengal ., 22,502 16,46,888
China—Hong-Kong . 34 3,420 | Bombay . 14,010 9,065,385
Straits Settlements .| 38,770 |27,65,429 [ Sindh = . g 13 1,218
Other Countries 4 5 332 [ Madras . 5 2,824 2,03,780

Burma P 402 28,326
ToTAL .| 39:841 |28,45,527 ToTAL 39,841 28,45,527

In addition to the above a small quantity is annually imported for
Government purposes. During the five years ending 1879-80, this
amounted to 477 cwt., valued at R14,284; during a similar period ending
1884-85, the average fell to 234 cwt., valued at R26,555; while during the
past five years it was 271 cwt., valued at R28,873. The largest imports
were during the year of minimum price, 75., 1878-79, when they amounted
to 1,088 cwt,, valued at R39,798. A small progortion of the general im-
ports are re-exported, chiefly from Bombay to Persia and Turkey in Asia.
The average of re-exports during the quinquennial period ending 187¢-80
was 1,758 cwt., valued at R75,084 ; during that ending 1884-85, 2,130 cwt.,
Ealued %t R1,23,134 ; and during the past five years, 2,814 cwt., valued at

2,01,987. :

The exports of Indian tin are very unimportant, but show a slight in-
crease. During the same three quinquennial periods for which figures are
detailed above, the averages were, 1875-76 to 1876-80, 236 cwt., valued at
R8,003; 1830-81 to 1884-85, 299 cwt., valued at Ri5,424; 1885-86 to
1889-90, 479 cwt., valued at R28,340. During the past year, 188g-go, the
exports of Indian tin rose to 675 cwt., valued at R37,016, the largest re-
corded. The trade is entirely between Burma and the Straits Settlements,
No figures can be given for the internal trade of India itself.

TINDER.

Tinder and Gun-matches. Substances used for—

Anaphalis contorta, Hook. f. ; CoMmpositm; Fl. By. Ind., 1., 284 (Fhiila,
bokla, giéfa, PB.); used for tinder and moxas on the Sutlej (Stew-
art). It is not otherwise of economic value.

Bombax malabaricum, JC. ; Marvace® ; Vol. 1., 489, 402. i

Borassus flabelliformis, Linn. ; PaimeE; Vol. I, 495. The light brown
cotton-like substance from the base of the fronds is used {or a tinder,

Butea frondosa, Roxb.; LecuMinos®; Vol L, 51; the fibre from the
root-bark.

Camel’s dung, Vol. IL., 50.

Caryota urens, Linn.; Parmg; Vol I1., 206 ; the cotton-like substance
similar to that of Borassus.

Coco# nucifera, Zinn, ; Parma; Vol I1., 415; the tomentum at the base

of the leaf. ‘
Cordia Myxa, Linn. ; Borsgivem ; Vol 11, 564. »

T. 469

L



.,‘ I ] 'Av""

Products of India. ‘ 65" 4‘2

=
e
Substance used for Tinder. (7. Murray.) Tclcﬂ'?hsfl:)g:? ¥

Cousinia sp., Stewarf, Pb. PlL, r25; ComrosiT® (Krits truisa, bish
tsuk, tuse, PB.) ; the leaves.

Echinops niveus, Wall.; Composir&; Fl. Br. Ind., IIl., 359 (Qniih W

laura brish, biish, tso, piir-cho-bachd, PB.); the leaves are used in the 3

Panjib (Stewart). NN * Al
Gerbera lanuginosa, Benth. ; CompositTz ; Vol. 111, 490. W “g
Gnaphalium luteo-album, Zinn.; Composir; Vol. 111, 517. T
Nannorhops Ritchieana, /. Wendl. ; Parmz; Vol. V., 317. f £ |}|
Populus euphratica, Oliz. ; Saricine® ; Vol. VI, 327. S
Sambucus Ebulus, Linn. ; Capriroriace ; Vol, VI, Pt. 11, 453. AT

Ulmus Wallichiana, Planch.; UrTicace®; Vol. VI., Pt. IV.
Tinkal, see Borax, Vol. I., 504-511.

TINOSPORA, Miers; Gen. Pl., 1., 34, 960.
; 2 [2. 385, 486 ;+ MENISPERMACEZE,
Tinospora cordifolia, Miers ; FI. Br. Ind., 1., o7 ; Wight, I.,

Syn.—T. PALMINERVIS, Miers ; CoCCULUS CORDIFOLIUS, DC. ; C. VER-
RUCOSUS, Wall.; C, CONVOLVULACEUS, DC, ; MENISPERMUM CORDI~
FoLiuM, Willd. - v

Vern.— Gurack, gircha, giloe, gulanchd, gul-bél, extract=palo, sui-gila, . )
satte-gilo, voot=ghlanché-ki-jar, HIND. ; Gulanchd, gurach, giloe, v
nim-gilo, Sadancha, extract=2palé, roqt-ﬁulancha}klyar, BENG. ; e
Gulancha. URIYA ; Guzjo, SIKKiM ; Garjo, NEPAL ; Gulancha, gur- y 5

extract=gulancha, giloi, KuMAON ; Bark==04dkh-gills, KaSHMIR ;

larich, sakhmit haiyat, gilo, gartm, garham, batindu, extract=

palo, sat-gilo, PB.; Extract=palo, sut-gilo, SIN'D; Gilwél, C. P.; X

Gulwail, guloe, gharol, giroli, BoMB. ; Gula-véli, gu‘lfwelq, gulwail, \

gulos, gharol, MAR.; Gado, gulvél, galo, Guz.; Gilwail, gul-bél, :

gulo, extract=palo, sat-gilo, gul-6él ki-sat, root=gul-bdl-ki-jar, DEc. 3

Shindil-kodi, ::xtract=skindi!-ska&-b'ara1, root=slx£nd1_l, kot'ii-vefz, Tam. ; .

Tippa-tige, gulichi, gudichi, guricha, manapdla, tippatingai, extract

=tippa-tige-sattu, root=_tippa-tége-véru, TEL.; Amrita-balli, amrita

balli, KaN.; Amrita valli, citamerdi, amruta, chitrimruta, MALAY. ;

Sinsa-manne, singo-moné, BURM.; Rassakinda, galéchi, SING.;

Amrityel, amritwel, Goa ; Gudicht, amrita, amuria, sima wvalls,

SANS. ; Gild, extract=satte-gild, ARAB.; Gulsbdl, extract= stategils, |

cha,
Gilo-gn

PEKS.
—Roxb., Fl, Ind., Ed, C.B.C., 731, 734 ; Vaigt, Hort. Sub,
Recle[.en;;;. Brandis, For. Fl., 8 ; Kurs, For. Fl. Burm., 1., 52 ; Gamble,
Man. T{,;,b,, 11 ; 'Thwaites, En. Ceylon. Pl., 11; Dals. & Gibs,,
Bomb. Fl., § ; Stewart, Pb. Pl., 6; Elliot, Fl. Andhr., 57, 63, 111, I§2;
Rhoode, Hort- Mal., VI, . 21 ; Pharm. Ind., 9, 435 ; Ainslie, Mat,
Ind 11., 377 ; O’Shaughnessy, Beng. Dispens., 198 ; Moodeen Sheriff,
Sup; lﬁmrm. Ind., 244; U. C. Dutt, Mat. Med. Hind., 105, 299 ;
Dl Miut. Med. W. Ind., 2nd Ed., 30 ; Fleming, Med. P}, & Drugs,
asyin As. Rosss Xl., 171 ; Flick, & Hanb., Pharmacog.;, 33 ; Bent,
v Med. Pl., . 12 Murray, Pl. & Drugs, Sind, 37 ; Moodeen
# Ind, (in MSS.), 9 3 Dymock, Warden & Hooper,

: . Med. S. : ‘
f)l}’,z&z‘,,g;f]nd‘., 1., 54 ; Med. Topog., Ajmiy, 48 ; Irvine, Mat. Med.

P, 95 ; Trans., Med. & Phys. Soc., Bomb. (New Series), Ne. N
,atfé‘;.',- 72‘,;57: Baroda Durbar, Col. & Ind. Exhkib., 175 ; Atki;uan, W
i]:‘m. Dist., 304, 752 ; Drury, U. Pl., 427 ; Lisboa, U. Pi. Bomb., 261 ; ‘
Birdwood, Bomb. Pr., 4 ; Roswell, Man. Nellore, 139 ; Gribble, Man, \

Cuddapah, 199 ; Settle. Rep., Panjib, Monigomery, 20, Cendral J
Provs., Chanda, App.; vi. ; Taylor, Topog. Io; Dacca, 53 ; Gaseticers :— f
Mysore & Coorg, I., 65 ; Bombuy, V., 23; VI, 15 XVI., 323 ; N~-W. J
L., 1., 78; IV., lxvii. ; Orissa, 11,568 ; i!antgomery, 20 ; Agri~Hovi, 5 i
Soc. Ind. :—Fourn. (Old Series), 1IV., 220 ; 1X., 401 » (New Series),
V., Pro., 48 ; Agri-Horts, Svc., Panjdd, Select Papers to 1862 Ind,
Forester XI1., App., 5. o
: &
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k lE%lCINB.

Stem,

Habitat.—A climbing shrub found throughout Tropical India from
Kumaon to Assam and Burma, and from Behar and the Konkan to the
Karnatic and Ceylon.

Fibre.—The rial rRooTs are used for tying bundles (Dymiock). 3

Medicine.—The sTeM, LEAVES, ROOT, and a watery EXTRACT of this
plant have long been valued in Hindu medicine. The entire pLaNT is
regarded as a valuable alterative and tonic, and is used in general debi-
lity, fever, jaundice, skin diseases, rheumatism, urinary diseases, dySPeP-
sia, &c. It enters into the composition of many elaborate prescriptions
by Chakradatta and other Sanskrit writers, most of which contain many
other more or less powerful medicines. For a description of the most
important of these the reader is referred to U. C. Dutt’s Mat. Med. Hindus.
The plant early attracted the notice of European physiciansin India.
Fleming remarked onits use as a febrifuge, and as a tonic in gout;
Ainslie described the root as a powerful emetic, and as a popular remedy
for snake-bite, and Taylor states that the watery extract was, in his time,
administered for leprosy. A little later, 2 paper was published on the sub-
ject by Dewan Ramkamal Sen, in which he described the method of
preparing the extract, also a decoction of the stem, root and leaves.
O’Shaughnessy states the extract was found to be a very useful tonic in
several trials made at the Calcutta College Hospital, though decided
febrifuge effects could scarcely be attributed to it. The decoction or cold
infusion he described as of very great utility in the treatment of several
cases of chronic rheumatism, and of secondary syphilis, its action being
decidedly diuretic and tonic in a very high degree.

Gulancha was accordingly admitted to the Bengal Pharmacopeia of
1844 and the Indian Pharmacopeia of 1868. In the latter a tincture,
infusion, and watery extract (which correspond to the palo of the Natives)
are officinal. Waring corroborates O’Shaughnessy’s statements recard-
ing its greater value as a tonic than as an antiperiodic. In Native
practice it is valued as a tonic and alterative, antiperiodic and aphro-
disiac. * The fresh plant is said to be more efficient than the dry; it is
taken with milk in rheumatism, acidity of the urine and dyspepsia. The
Juick with pakhanbed and honey is given in gonorrhcea, and is an ingre=
dient in paushtiks, given in pht%isis. In Guzerit a necklace called Ka-
mald-ni-mdli (jaungice necklace) made of small pieces of the stem, is
supposed to -cure that disease® (Pharmacag. Ind.). Moodeen Sheriff
considers the drug alterative, tonic, and antipyretic, and states that the
root and stem, but especially the extract, are useful in slight cases of
fevers, in secondary sthilis and rheamatism, jaundice, general debility
after long-standing sickness, and splenic affections. He suggests that
one or other of the officinal preparations might be substituted for quinine,
James® powder, potassic iodide and sarsaparilla, His remarks in the para-
aph of Special Opinions below are interesting and worthy of attention.
rom all obtainable evidence there appears to be little doubt of the valuable
tanic and alterative properties of the drug; whether it is in reality anti-

eriodic or antipyretic is on the other hand doubtful. It has never come
mto general use in European practice, nor does it even appear to have
attracted much attention out of India. In 1884, however, it again formed
the subject of investigation and was reintroduced to the notice of the
profession in Europe, as a specific tonic, antiperiodic, and diuretic.

Cuemicsr ComrosrioN.— The extract called palu and sat-i-galoe is
simply starch, which, though not having been washed, retains some bitter-
ness ; that sold in the bazdrs is usually nothing but common starch. The
stem has been examined by Fluckiger (1884) by beiling it with aleohot
and a hittle hydrate of calcium, the alcohol was then evaporated and the
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residue extracted by means of chloroform. The latter liquid was found
to contain an alkaloid in very small quantity ; on evaporating it and dis-
solving the residues by means of acidulated water, 2 solution was obtained,

which proved to contain merely a trace of berberizn. The alcoholic extract,

after it had been exhausted by chloroform as above stated, was dissolved
in boiling water and precipitated by tannic acid, avoiding an excess of the
acid. The deposit thus obtained was mixed with carbonate of lead, dried
and exhausted with alcohol, which, on evaporation, yielded the bitter
principle. By boiling this bitter principle with dilute sulphuric acid,
sugar was produced, and it lost its bitterness. ~Neither the ori ’rmal bitter
principle ror the product derived from it could be crystallised  (Pharma-
cog. Ind.). .

gTRAD)E.-—The stem and extract can be obtained in allbazirs. The for-
mer costs wholesale R13 per maund (Moodeen Sherifi)s R2§ per Surat
maund of 37ifh (Dymock); retail about 2 annas per b. The watery ex-
tract fetches R30 per maund wholesale, R1} per seer retail (Moodeen
Sheriff). The average annual e:g:vort of the extract from the Kumdon
forests is said to be about 2 maunds. The root is not generally obtain-
able in the bazér, but can be procured without difficulty at the cost of
collection.

SpeciarL Orinrons.—§ “ There is a general belief amongst the Muham-
madans of India that the Gul-bél growing on a Margosa tree is more
efficacious as a medicine than that which may be found on other kinds of
trees, hedges, etc., and they, therefore, cultivate the plant in their own
houses and gardens, and make it run over Melia Azadirachta. The
watery extract of the plant (Satte-gild or pald) is greatly used as a remedy
in fevers, and is called *Indian Quinine’ by some Hakims. This is, of
course, a great exaggeration of its value, but there is no doubt that it is a
very useful drug, especially in some very obstinate, low, and long standing
remittent and typhoid fevers. Its action is generally more satisfactory
when employed in combination with other drugs of simildr medicinal pro-
perties. Although it is not a costly drug, yet it is generally substituted
by, or adulterated with, many cheaper substances in the bazérs of India,
86 much so, that out of the seven specimens I have received from differ-
ent places, including Calcutta, Hyderabad, and Lucknow, none is found
to be genyine. They are all very bitter and of various colour ; whereas
the real Satte-gild is either tasteless or slightly bitterish in taste, white in
colour, if it is prepared from the roots of T. cordifolia, and greenish white
or greenish brown, if from the stems. It eccurs in powder or loose and
flat cake-like pieces. It is prepared easily, by eutting the fresh stem into
small pieces; which are bruised in a stone or wooden mortar and soaked
in water from six to twelve hours. The mass is then rubbed, squeezed,
and separated from the fluid by straining the latter through eloth. The
fluid being evaporated to dryness in the sun, the residue is the Satfe-gild.
The last process is generally repeated several times with a view to make
the drug whiter, but such repetitions, in my opinion, are not only unneces-
sary, but detrimental to its effects. The thicker the gud-bél or its root is,
the better for the preparation of the Sazte-gild, and the plant is known to
attain sometimes the thickness of a man’s arm. A transverse section of
:L‘fvesrl;fefg cgn.d‘ root shows the wood to consists of a very porous tissue,
The spcc.lm%n‘-:’g?l:feug‘us”medL;l!ary rays, with or withouteoncentric zones.
iy genuir;c bt atte-gild in my collection at Caleutta (Nos. 17 and
hibition At that ,phcc gt'hP"chared by myself for the late International Ex-
ot Wh s ‘of t'hc S_tormcl: from the stems, and the l:uger from the
Sicrgeon Moodeen Sh * extract is from one to two drachms® (Monorary

. en Sheriff, Khan Bahaduy, Friplicane, Madras). * Have
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{FENOSFORA Medicinal Properties of Gulancha.
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used it a little in the shape of decoction of the root, as an antiperiodic, but
not successfully ” (Surgeon D. Picachy, Puyneah). “ Gulancha, which
grows on Nim trees, is considered most efficacious for remedial purposes *
(Surgeon Anund Chunder Mukerji, Noakhally). ¢ Tonic and antiperio-
dic  (Assistant Surgeon Nehal Sing, Saharunpore). The bazdr extract
is starchy in its nature and does not contain the bitter principle of the
plant ** (Surgeon-Major Robb, Civil Surgeon, Ahmedabad). * Bitter tonic
and diuretic in the form of decoction™ (Civil Surgeon C. M. Russel,
Sarun). * Goluncho is an excellent substitute for Calumba. The starch
prepared from the plant is much used, but it is not so efficacious as the
infusion ¥ (Suzgeon R. L. Dutt, M.D., Pubna). * Tonic,—useful in chronic
rheumatism and fevers” (Assistant Surgeon S. C. Bhattacharji, Chanda)-
Useful in chronic rheumatism and secondary syphilis” (Szrgeon-Major
H, ¥. Haslitt, Ootacamund). “Is a favourite dipensary remedy as a tonic
and alterative in the Behar district* (Surgeon R. D. Murray, M.B., Buvd-
wan). *Inthe form of infusion I have heard it recommended for chronic
gonorrheea, leucorrheea, &c. It is, I believe, employed in leprosy, and
the wandering devotees of this country use it as an anaphrodisiac
(Surgeon F. Ffrench Muller, M.D., Saidpoge). “Used in cases of in-
sanity ” (W. Forsyth, F.R.C.S. Edin., Civil Medical Qfficer, Dinage-
pore). © An extract made from the stems by crushing and infusion, is
much valued by the natives as an antiperiodic. It is given in doses of
§ grains, and commands a high price in the bazir. It is superior to
cinchona febrifuge ”’ (Narain Misser, Kathe Bazar Dispensary, Hoshang-
abad, Central Prowinces). * An antiperiodic and bitter tonic, but inferior
to other similar drugs® (Ciwil Surgeon S. M. Shircore, Moorshedabad).
“ An excellent tonic, preferably given as a decoction of root and stems *
{(Civil Surgeon G, C. Ross, Delhi, Panjdb). “It is much used here in
the form of the infusion, either alone or combined with-acetate of ammonia,
and found useful in ordinary cases of intermittents and other mild forms
of fevers® (Apothecary F.G.Ashworth, Kumbakonam, Madvas). * Isa
valuable tonic and febrifuge, used in intermittent fever with great benefit >
(Assistant Surgeon R. Gupta, Bankipur).

Fodder.—The Leaves are good fodder for cattle; the sTems and
ERIAL RoOTS are much liked by elephants.

Domestic and Sacred.—Ainslie remarks that the PLANT isoften bruised
and put into water, the liquid thus formed being “drunk by the Brahmins
at some of their religious ceremonies. It is stated in the Nasik Gazetteer
(Bombay, XVI., 323) that an intoxicating liquid called bhojais prepared by
boiling the seeds of old joar: (Sorghum vulgare), gulvel (Tinospora cordi-
folia), bhing, and kuchala (Strychnos Nux-vomica) in water. |[Could the
Sanskrit name Soma valli be in any way connected with this remarkable
property ! Ed.}

Tinospora crispa, Miers; Fl. Br. Ind., 1, 96.
Syn.—MgenisperMUM CRISPUM, Linn. M. VERRUCOSUM, Roxb.; M. Tu-
BERCULATUM, Lamk. ; COCCULUS CRISPUS, DC. ; C. VERRUCOSUS, Wall.
Vern.—Same as those of T. cordifolia.

References.— Roxb., Ft. Ind., Ed. C.B.C., 730 ; Kurs., For. Fl., Burm.,
1., 52; O'Shaughnessy, Beng. Dispens., 202 ; Fleming, Med. Pl. & Drugs,
as in As, Res., Xk, 171 ; Pharm. Ind., 11 ; Flick, & Hanb,, Pharmacog.,
84 Dymoch, Wardes & Hoaoper, Pharmacog. Ind., 1., 64; Agri~Horti.-
Soc, Ind., Fourn. (New Series), V., Pro., 4.

Habitat.— Met with from Sylhpt and Assam to Pegu and Malacca.
Medicine.—It possesses the bitlerness, and probably the tonic pr(z{)er"
ties, of gulancha, and is known by the same vernacular names. According
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Occurrence in India of Titaniferous Ores. (F. l{urray.) aculeata. .

to Captain Wright, quoted by Fleming, it is as powerful 2 febrifuge as
Cinchona.

TITANIUM. 485

.., THis metal Zdoes not occur native, but is generally found in combination |
with oxygen and iron as titaniferous iron, mechachanite or ilmenite. Coty ‘
bined with oxygen alone it forms #itanic acid, or rutile. “

Titanium, Ball, Man. Geol, Ind., I11. (Economic), 323
References. —Mallet, Mineralogy ; Ball, Mem. Geol. Surv. Ind., Xvill.,
43 ; Hackett, Rec. Geol. Sura, Tnd., XI1I., 240, o

Occurrence.— The distribution of titaniferous iron ores in India is not (0CCURRENCE,
very well known, but it is probable that with the black magnetic iron sands
which are found in the beds of streams traversing the metamorphic rocks
at intervals all over the peninsula, more or less titaniferous iron would
generally be found to be associated.

Bengal.— In the south-eastern portion of the district of Mdnbhiém in |  Bengal.
Bengal, more especially in the neighbourhood of the village and thanna of -
Supur, large masses of ilmenite are sometimes to be seen weathered out 487 1
from the quartz veins and lying strewn over the surface ; occasionally, too, e
l(%m?;;ar plates or seams have been seen there ¢z sifu in quartz veins”

all).

Ra]{‘utana.—Accordmg to Mr. Hackett ufile occurs in certain quartz | Rajputana,

veins which traverse the Arvali rocks of the Motidongti range, a short dis- A
tance south of Alwar. -

Tobacco, see Nicotiana Tabacum, Linxu. ; SoLaNace®E, Vol. V., 353-428. \ !

Tobacco, Mountain—see Arnica montana, Linn, ; CoMPOSITE, Vcil. 1.8,
F 31

e

1

TODDALIA, Pers.; Gen. Pl., 1., 300.
Toddalia aculeata, Pers.; Fl. Br. Ind., I,, 497 ; RUTACEE. 480 b

Syn.—T. ASIATICA, NITIDA, ANGUSTIFOLIA, Lamk.; T. ANGUSTIFOLIA,
ig.; T. RUBRICAULIS, Willd.; T. FLORIBUNDA, Wall. ; ZANTHOXY-

LON NITIDUM, & FLORIBUNDUM, Wall.; SCOPOLIA ACULEATA, S ;
LiMONIA OLIGANDRA, Dals. ; PANLLINIA ASIATICA, Linn. F

Vern.,—Kanj, dahan, jangli-kili-mirchi, jangl(-ka{i-mirch, root-bark:= 1
jangli-kéli-mirch-ki-jar-ki-chhdl, HiND. ; Kada-todali, BENG. ; Meinka-
ra, gPAL; Saphiyirik, LEPCHA ; Tundupara tundapardé, URlYA; Kanj,
KumaoN ; Dahan, lahan, RAJ. ; _‘7’anglz-kalf-mirch , root-bark=jyangii- \ o
Bili-mirchi-ki-par-ki-chhdl, DEC.; Fdn-li-kdli-mirchi, Boms.; Limri, \' g
Mar.; Mila-karanai, milkaranai, milacarnai, the root bark=milakarnai- \
oér-pattai, Lam. 5 Konda, kashinda, konda kahinda, konda-cahinda, mi-
vapa-kindra, mirapagandra, varra kasimi, varragoki, root-bark=mirapa-
kandra-véru-patta, kondakasin da-véru-pattt, TEL, 5 Kyan-sak, BURM. -
Kaka-toddali, kakke-totali, totuli, mulaka-tini, root-bark=totali-véra; "
tola, pakka-totali-vira-tila, MALAY. ; Kudw-mirish, kiddmiris-wel, roots
bark =kudi~-mirish mél-potta, SING. ; Kdnchana, dahana, SANS. \

References.—Raxb., Fl. Ind., Ed. C.B C., 207 ; Voigt, Hort. Sub. Cal-s
286 ; Brandis, Ffor. Fl., 46; Kurs, For. Fl. Burm., f. 183; Beddoma, \
Anal. Gen., t., vi., . 4; For. Man., zlii.; Gamble, Man. Timb., 61 ‘
Thwaitas, En. Ceyl. Pl., 69 ; Dalz & Gibs,; Bomb, FlL., ; Graham,
Cat, Bomb. Pl., 37 ; Sir W. Elliot, Fl. Andhr., 906, 115, 189; Rheede, Horé. \
Mal., V., 81, t. 41 ; Thesaurus, Zey., 58, t. 24; Pharm. Ind., 47, 442;
Fliick. & Hanb., Pharmacos., 111 ; Ainslie,Mat. Ind., II., 20040’ Shaugh-~
nessy, Beng Dispons., 265; Irvine, Mat. Med. Patna, 55 ; Moodeon \
Sherilf, Supp. Pharm. Ind., 263; Mat. Med. S. Ind, (in MSS.), 75 ; \
Bent. & Trim.; Med. Pl., t. 40 ; Dymock, Mat. Med. W. Ind., and Kd.,
129 ; Dymock, Warden, & Hooper, Pharmacog. Ind., I., 260 ; ng‘cial \
Corresp. on Proposed New Pharm. Ind., 230, 235, 208 ; Drury, U, PL,
Ind., 428 ; Atkinson, Him. Dist.\ X., N.-W. P. Gas.), 307, 752; Useful

5 T. 489

.




Dictionary of the Economic

TODDALIA
aculeata,

A valuable medicinal product.

. DYE.
- Root-Bark.
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Pl. Bomb. (XXV., Bomb. Gaz.), 148; Bidie, Prod. S. Ind., 5, 108 ;
“ Boswell, Man. Nellore, ‘128; Gribble,  Man. Cuddapah, 199;
Gasetteers :—Bombay, XV., 429; Orissa, 1., 181; Ind Forester, Il1.,
238; I1X., 451. : g
~ Habitat.—A rambling shrub, found in the Sub-tropical Himélaya, from
Kumaon eastwards to Bhutén, ascending to 5,000 feet; also in the Khésia
mountains, ascending to 6,000 feet, and throughout the Western Peninsula
and Ceylon. - )

Dye.—Dr. Bidie remarks that the ROOT-BARK is used in Madras as a
yellow dye-stuff. It yields its colouring matter to water, but nothing is
known as to how the colour may be fixed.

Oil.—The authors of the Pharmacographia Indica state that the
Laves yield, on distillation, a pale yellowish-green limpid oil, having the
odour of citron peel, and a bitter and aromatic taste. It has a specific
gravity at 17°C of ‘8733 examined by polarized light in a tube of 200
mm., it rotates 15:30° to the left; it has no constant boiling point, but
the greater part distils over between 190° and 210°%

Medicine.—This plant early attracted European attention in India, as
perhaps one of the most valuable of Indian medicinal products. Rheede
mentions the unripe FRu1T and ROOT, stating that they are rubbed down
with oil to make a stimulant liniment for rheumatism. Roxburgh writes,
« Every part of this shrub has a strong pungent taste. The roots when
fresh cut smell particularly so. The fresh LEAVES are eaten ray for painsin
the bowels ; the ripe berries are fully as pungent as black pepper,and with
nearly the same kind of pungenci'; they are pickled by the Natives, and a
most excellent one they make. The fresh Bark of the root is administered
by the Telenga physicians for the cure of that sort of remittent, commonly
called the hill, fever. I conceive every part of this plant to be possessed
of strong stimulating powers, and have no doubt but under proper manage-
ment it might prove a valuable medicine where stimulants are required.”
Ainslie repeats Roxburgh’s remarks, and adds that, in Southern India,
the root is considered stomachic and tonic, being given in weak infusion to
the quantity of half a tea-cupful in the course of the day. Later writers
have done little to add to our knowledge of the virtues of this medicine,
O’Shaughnessy simply reiterates the above, adding that the root-bark
deserves most careful trial and will in all probability be found a very
valuable medicine. Qy. G. Bidie, some years later; gave strong testimony
in favour of its stimulant, tonic, and carminative properties, adding that
he knew of no single remedy in which all these qualities were so happily
combined. It was accordingly made officinal in the compilation of the
Indian Pharmacopeia, where its administration is recommended in ¢ con=
stitutional debility and convalescence after febrile and other- exhausting
diseases.” The officinal preparations are a tincture and an infusion of
the root-bark, whick is advised to be used fresh. Mooden Sheriff has
lately written in the highest terms of the root-bark, which he considers
to be decidedly diaphoretic, antiperiodic, and antipyretic, in addition to
the qualities generally ascribed to it. His remarks will be found below in
the paragraph of Special Opinions.

Flickiger & Hanbury inform us that the drug once enjoyed some
celebrity in Europe ander the name of * Lopez Root,”” or more precisely
«Radix Indica Lopeziana,” or “ Root of Juan Lopez Pigneiro.”” [t
was first made known in 1671 from specimens obtained by Pigneiro at the
mouth of the Zambesi. The drug was actually introduced into European
medicine by Gaubinsin 1771 as a remedy for diarrheea, and acquired
so much reputation that it was admitted to the Edinburgh Pharmacapeia
of 1792. It appears to have been for sometime impurted from Goa, but its

g5 :
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A valuable medicinal product. (F- Murray.)

TODDALIA
aculeata.

botanical origin and source were entirely unknown, and it was always
extremely rare and costly. It has long been obsolete in a}l European
<countries except Holland, where, until recently, it was to be ﬂ!et_“wlth, m
the shops. The Pharmacopeia Neerlandica of 1851 saysof it," Origo
botanica, perquam dubia—Patria malacca?” (Pharmacographia). i The
disuse into which the drug has fallen in Europe contrasts strongly with
the opinion expressed almost unanimously in its favour by Indian physi=
cians, This may, however, most probably be due to the root-bark becom-.
ing inferior, if not, inert, when old and dry.

Cremrcar ComposiTioN.—¢ None of the tonstituents of the Todda-
lia root of India have yet been satisfactorily examined. The bark con-
tains an essential oil, which would be better examined from fresh than
from dry material. The tissue of the bark is but little coloured by salts
of iron. In the aqueous infusion, tannic acid produces an abundant pre-
cipitate, probably of an indifferent bitter principle, rather than of an alka-
loid.” 'We have been unable to.detect the presence in the bark of ber-
berine.” (Flickiger & Hanbury). Itis to be regretted that no Indian
chemist has as yet worked up the composition of the fresh material,
as suggested by the authors o? the above passage. Such an analysis
might go a long way towards confirming, or otherwise, the statements of
those who hold in such strong terms that it is a valuable antipyretic, and
might result in the separation of a valuable alkaloid, In any case it

would be extrem'elK satisfactory to have an authentic analysis of this,
one of the most highly praised, and at the same time cheapest of Indian
amedicines,

Seeciar OPINTONS. ~# § “ I have been using the root-bark in my practice
for the last sixteen or seventeen years, and do not hesitate to say that it is,
as an antiperiodic and antiphyretic, equal, if not superior, to quinine and
other alkaloids of Cinchona and to Warburg’s tincture, respectively. Asa
diaphoretic, it is decidedly superior to Puly. Jacobi Vera; and as a
tonic to Gentian and Calumba. It is highly useful in effecting a cure in
all idiopathic and uncomplicated fevers, whether periodical or continued.
- Itis best used in tinctute and decoction, and I make these preparations

three or four times stronger than those generally in use. This is the chief
reason, I think, which has rendered the drug so successful in my hands.
The analogy between the medicinal properties of the root-bark of T.
aculeata and those of the root of Berberis aristata and a few other species
of Berberis is very great and complete, there being no difference what-
ever. Therefore, everything I have said about the prepatations, doses,
therapeutic uses and tge manner of using the tincture and decoction of
the latter, is quite applicable to those of the former ™ (see B. aristata, D C.;
Vol I, 443). “The drug under consideration, however, has one great
advantage over the root of B. aristata and other species of Berberis—
namely, that it is procurable in every large bazér of Southern India;
whereas the root of the latter plants, must be procured from distant
places, such as the Nilghiris, Shevaroy Hills, Central and Northern
India, &c." (Honorvary Surgeon Moodeen Sheriff, Kha#n Bahaduy, Tvipli-
cane, Madras). “A verv valuable tonic, &c.” (Apothecary T, Ward, Ma-
danapalle). “Used in Madras Hospital » (Surgeon-General W. R. Gore
#ish, ¥.R.C.S., C.1.E., Madras). * This has heen only lately used here in

one case of debility after fever, and as a tonic proved useful’ (d4go-
thecary F. G. Ashworth, Kumbakonam, Madras). i dl
Food.—The fresh LBavEs are eaten raw, and the ripe BERRIRS are

- pickled by the Natives of the Coromandel coast; both have a strong
pungent taste, !
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TOPAZ. Toddy ; Tools ; ’fo;iaz.

Toddy, see Borassus flabelliformis, Linn., Vol. 1., 495; Caryota urens,
Linn., Vol. 11., 208 ; Cocos nucifera, Linn., Vol. 1L, 446, 448, 449,
451, 454, 457 3 Melia Azadirachta, Vol. V., 211; Narcotics, Vol. V.,

s 4 334, Pheenix dactylifera, Zinn., and P. sylvestris, Roxb., Vol. VL, 199,

\ T 215 ; Sugar (Sacharum) Vol. VI. Pt. I1., 115, 118, 138, 226-227, 231, 2066
270, 310, 352, 361, 370; Spirits, Vol. VI, Pt. II1L.

Tomato, see Lycopersicum esculeatum, Mill. ; SoLanacez ; Vol. V., 100.

TOOLS & TOOL-HANDLES,

400 | Tools & Tool-handles, Timbers used for— Y
i Acacia arabica, Willd. | Lagerstreemia parviflora, Roxb.
Anogeissus latifolia, Wall. Melanorrheea usitata, Wall.
Bamboos, various species. Mesua ferrea, Linzn.
Carapa moluccensis, Lam. Murraya exotica, Linn.
Cassia marginata, Roxb. Putranjiva Roxburghii, Wall.
Cratoxylon neriifolium, Kuzaz. Quercus Ilex, Linn.
Dalbergia cultrata, Grah. Rhododendron arboreum, Sws.
D. latifolia, Roxb. Rhus Wallichii, Hook.f.
Dodonz=a viscosa, Linn. Shorea obtusa, Wall.
Eugenia tetragona, Wight. Terminalia paniculata, W, & 4.
Grewia oppositifolia, Roxb. Xylia dolabriformis, Benth.
G. tilizfolin, Vahli.

The above enumeration includes the timbers mentioned by such author-
ities as Brandis, Stewart, Gamble, and others, as being specially em-
ployed for making the handles and shafts of axes, hammers, chisels, and
such tools. The reader is referred for information regarding each, to its
alphabetical position in this work.

Toon Wood, see Cedrela Toona, Roxb.; Meriacez ; Vol. II,, 232.

TOPAZ, Ball, Man. Geol. Ind., 111., 530

Topaz may be defined as a fluo-silicate of alumina, which may be
represented by the formula Al,0;Si., with part of its oxygen replaced with
fluorine. In crystalline structure it belongs to the trimetric system,but
the prisms are differently modified at either extremity. The Topaz is oly
found in. metamorphic rocks or in the veins which traverse these. In
colour it varies remarkably. The so-called “ Brazilian ruby * is a yellow
topaz, which becomes pale pink on exposure to heat. The stones obtained

\ from Siberia have a bluish tinge. The Saxon topazes are of a pale wine-
yellow but become limpid on exposure to heat. Those found on the Scotch
Highlands #re of a sky-biue coiour. The present and most valued stones
are obtained in Brazil, where they are termed Goufte d’Eau (drops of water),

but in trade are often spoken of as ¢ Brazilian Sapphires.” They are of a
deep celestial blue, and when cut in facets they closely rf‘:s'emble the dia-
mond in lustre and brilliance. Brazilian rubies and sapphires may readily
be distincuished from the true gems by their inferior hardness, though they
are much superior in that respect to rock crystals. The “oriental topaz ”
is in reality a yellow sapphire or corundum, Of the occurrence of topaz in
India, Ball says “there appears to be no authentic record, a reported dis-
govery in the basalt of the Rajmahal hills being open to question. Ceylon,
it is believed, yields a not incensiderable proportion of the Topaz of Coms
merce.”’

» For further information consult the article on the IwvrErRIOR GEMS
given under “ Carnelian,” Vol, 1L, 167.—Fd, Dici. Econ. Prod.
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T . TRAGIA
The Tragacanth Gum. (F Mur 3 involucrata.
TORENIA, Zinn.; Gen. Pl, IL., 954. 501

Torenia,—A genus of glabrous or pubescent herbs, which belongs to the
Natural Order ScrorHULARINEZ, and comptises some twenty species,
indigenous in Tropical Asia and Africa. Of these about twelve are natiyes | | ’
of India, but only one possesses any economic interest, and that of the MEDICING
smallest kind. This plant, T. asiatica, Linn., Fl. Br. Ind., IV., 27% ;

Leaves.
is known on the Malabar coast as kéka’pu. Rhgede informs us that the £02
JUICE of its LEAVES was considered, during his time, to be a cure for go- uice.
norrtheea, Modern writers, however, do not mention it, with the exception 503

of Dymock, who does so only to quote Rheede’s remark, and to observe

that in the Konkan, where it is pretty common, it possesses no reputation
as a medicine.

Tortoises and Turtles, see Reptiles, Vol. VI., Pt. I., 428-435. .
TRADESCANTIA, Linn. ; Gen. PL, IIL, 853.

Tradescantia axillaris, Willd.; Roxb., Fi. Ind., Ed. C.B.C., 280 ; 504
[ ComMELINACEZ,

Vern. —Baga nella, Hino. ; Gola gands, Ter.
References.— Mason, Burma & Iis People, 435 ; Dymock, Mat. Med. W.

Ind., 2nd Ed., 842 ; Rheede, Hort. Mal., X., t. 13 Cor. PL., 2, ¢. 107,

Habitat.— An annual, native of moist pasture ground, borders of rice- MEDICINE
fields, etc., throughout India, Plant.
Medicine,—According to Rheede a decoction of this PLANT is consi- 0
dered a useful remedy on the Malabar coast in cases of tympanitis, FOOD &
Food and Fodder.—In the last Deccan famine the SEEDS were largely | EODDE

used by the é)eople as food-grains (Dymock). Roxburgh states that cattle
are very fond of the pLaNT.

TRAGACANTH, :

Tragacanth.—A gum obtained from several species of Astragalus, which 508
mostly inhabit South Europe, Asia Minor, and gersia, but none of which are

natives of India (see Vol. 1., 348). It is of a dull white colour, translucent,

inodorous, and tasteless. InIndiathe gums of the following are employed
as substitutes for Tragacanth ;—

Cochlospermum Gossypium, DC.; Vol. IL,, 413

Sterculia urens, Roxb., Vol. VI., Pt. 111. : {

Hog Tragacanth, the produce of Prunus Amygdalus, imported into .
Bombay from Persia (see VI., Pt. I., 343). [For further in- \
formation consult the article Bassora, 1., 417.~%4d.] \

TRAGIA, Zinn.; Gen. Pl, IIT, 329.

Tragia involucrata, Zinn.; #!. Br. Ind., V., 465 ; EUPHORBIACE X, 509
8L o, Proper,—uzar, g, RHEEDIANA, 8, GENUINA, & s HISPIDA,
Muell, ; T. ussprpa, Wikld. \
B, cordata,<ua, cornara, Muell.; T. CORDATA, Heyne; wvar.
MONTANA, Thwaifes ; T. MONTANA, Muell, \
Y> angustifolia.
9, caanabina, vay, ¢, INTERMEDIA &', CANNABINA, Muell, Arg. ;
T. cannasiNa, Linn. ; T. miseioa, Herb, Russell ; CRoToN
HASTATUS & URENS, Linsn., f
Vern.—Barhantd, Hinp. 3 Bichati, BENG. ; Sengel sing, SANTAL ; Kdtich- ) !
Mﬂ:, Dec, ; Kénchkiri, *hdj-kolti, BomB, ; Kdn chiri-vayr, var. can-
Mblﬂ§=ﬂ'??'li-k(iuchori-'nayr, TAM: ; China-déla gondi, révati-dula gon-
di, triinadula gonds, Auruda-gunti, telle dura dagonds, TEL.; Vris-
chikdli, dist parisha, kdsdghini, SANS,
¥ o
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The Salsify ; Trap, .

ke

. MEDICINE.

References.— Roxb., Fl. Ind., Ed. C;B.C., 651, 652; Kurs, For. Fl.
Burm., I1., 308 ; Thwaites, En. Ceyl. Pl., 270; Dals. & Gibs., Bomb.
Fl., 228; Grah., Cat. Bomb. Pl., 186; Burm., Fl. Zeyl., 202, ¢, 923
Rheede, Hort. Mal,, I1.,%.39; Sir W. Elliot, Fl. Andr., 39, 47, 104 ;
Rev. A, Campbell, Ec. Pl. Chutia Nagflur, No. 75, 79 ; Ainslie, Mat;
Ind., II., 61, 62,389 ; U. C. Dutt, Mat. ed. Hind., 324 ; Dymock, Mat.
Med. W, Ind., 2nd Ed., 717, 718; Taylor, Topog, of Dacca, 54;
Boswell, Man. Nellore, 122, 137 ; Bidie, If'rad. S. Ind., 58 ; Gasetteers i—
Bombay, XV., 443 ; N-W. P., IV., lzzvii.

Habitat.—A comm.on stinﬁing weed, found in dry places throughout
India, from the Panj4b and Lower Himélaya of Kumdon eastwards to
Assam, and southwards to Burma, Travancore, and C_Ieylon.

Medicine.—Rheede noticed the medicinal properties of the ROOT, stat-
ing that it was valued in febricula and in itching of the skin. Ainslie

writes, “ The Vytians reckon it amongst those medicines which they con-*

ceive to possess virtues in altering and correcting the habit, in cases of
mayzhum (cachexia) and 'in old venereal complaints attended with ano-
malous symptoms. By.the Hindu doctors of the Coromandel coast it is
given in quantity of ha?; a tea-cupful of the decoction twice daily, Taylor
States that the root forms the basis of an external application in leprosy,
while the LEAVES dried, reduced to powder, and mixed with ginger and
kaiphul, form an “errhine,” which is rescribed in cases of headache.
In the Konkan, according to Dymock, the root is used to aid the extrac-
tion of guinea-worm, a paste made from them being applied to the part.
A paste with falsi juice is also employed in the same locality as a cure
for itchy skin eruptions. Campbell notes, that in Chutia Nagpur, the root
is given when the extremities are cold during fever ; also for pains in the
legs and arms. Ainslie describes var. cannabina separately, writing that
“The root, which is sometimes' called coorundootic vay?, has, in its dried
state, butilittle taste or smell, though in its more succulent condition it
has a rather pleasant odour ; it is considered as diaphoretic and alterative,
and is prescribed in decoction, together with other articles of like virtues
to correct the habit; an infusion of it is also given as a'drink in ardent
fever, in the quantity of half a tea-cupful twice daily.”

Speciar Orinions.—§ “ The #ruiT rubbed over the head with a little
water is useful in cases of baldness™ (Civil Surgeon F. H. Thornton,
B.A., M.B., Monghyr). ‘*The root, boiled in milk, is an occasional reme-
dy for dry cough” (Z. Ruthnam Moodelliar, Chingleput, Madras Presi=

dency).
TRAGOPOGON, Linn.; Gen. PL, I1., 530.
Tragopogon porrifolium, Linn.; Fl. Br. Ind., I1L, 418 ;

THE SALSIFY.
References.— Stewart, Pb, Pl., 131; DC., Orig. Cult. Pl 44; Four.
Agri-Horti, Soc., IV. (New Series), 37 e
Habitat.—A herb, with milky-juice, found wild in Greece, Dalmatia,
Italy, and Algeria (DeCandolle) ;5 also in Western Tibet, and in cultivated
places near Simla. | :
Food,—The young ROOT is eaten as a vegetable in Lahoul (Szewars).
[1ts uses are similar to those of Scorzonera, which see—Ed. ]

TRAP.

Trap.— The Editor is indebted for the following note to Mr. H. B.
Medlicott, late Director of the Geological Survey. or further economic
information the reader is referred to the article Stones, Vol. V1, Pt 111,
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The Singhara Nut. (F. Murray.)

GREENSTONE, WHINSTONE (tncluding Basalt, Dolerite, Diorite, etc.). :I‘RAPP,
Fr. ; TRAPPE, BASALT, DOLERIT, ANAMESITE, Germ, ; BASALTITE,

Lials . :
The greater part of Western India, particularly in the Deccan and the
Central Provinces, is occupied by vast trappéan or basaltic accumula-
tions, From north to south these rocks extend continuously from a poing
100 miles south of Gwalior to the vicinity of Goa, and from west to east
from Bombay to Amarkunkak, covering an area of above one-sixth of the
Peninsula south of the Ganges. Great outliers of the same formation

occur to the west in Kathidwar and Cutch, and eastwards in Chutia Nag- |-

pur, and stretching southwards through Bustan to Rajamundry on the
Godavari, A similar basaltic formation, but of different age, forms the
whole of the Rajmahal hills, in Bengal, and reappears again over a small
area at the base of the Khésia hills in Eastern Bengal.

In the form of dykes trap of the same ages occurs extensively ip the
coal fields and elsewhere. ykes of much older dioritic trap occur freely,
sometimes in great profusion, in the metamorphic rocks that cover such
large areas in India. Trappean rocks have been, by preference, in many
cases selected for temple-building and particular architectural or religious
sculptures throughout India, not only when the rock is ¢r2 sifw, but often
enough at long distances from its place of occurrence.

TRAPA, Linn.; Gen. PL, I, 993.

Trapa bispinosa, Roxb.; Fl. Br. Ind., 11., 590 ; ONAGRACEE.
THE Sineudra Nur. ;
Syn.—T. QUADRISPINOSA, Wall., nor of Roxb.
Vern.~—Singhdrd, HiND. ; Paniphal, BENG. ; Gainri, KaSH.; Gadnrés
singhdrd, PB.; Shingodd, singodi, GUZ.; Shingidd, MAR.; Shingdris
Dec. ; Singhara, Tam.; Kubyakam, TeL.; Karim-polam, Mavtay., ;
Sringdtaka, Sans.
References.—Roxb., Fl. Ind., Ed. C.B.C., 143; Kurs,in Sour. As, Soc.,
1877, Pt. i1, 91; Dals. & Gibs., Bomb. Fl., 99 ; Stewart, Pb, P, 89 ;
Rheede, Hort. Mal., XI., t. 33; Works of Sir. W. Fones, V., 83 ;
Ain-i~akbari, Gladwin’s Trans., I.,85; U. C. Dutt, Mat. Med. Hind,
319 ; S. Arjun, Bomb. Drugs, 57 ; Murray, Pl. & Drugs, Sind, 189;
Cat. Baroda Durbar, Col. & Ind, Exhib., No. 176 ; Baden Powell, P, Pr,
262, 263 ; Drury, U. Pl., 437 ; Lisboa, U. Pi. Bomb., 157 ; Birdwood,
Bomb. Pr., 155; Royle, Ill. Him. Bot., 214 ; Atkinson, Ec. Prod,, N.-W.
P,, V. (Foods), 13, 15; Stewart, Foods of the Bijur Dist., 474 Kew
f)rﬁ" Guide {o the Mus. of Ec. Bot., 69; Your. As. Sec. Be;&;., Yl 5 1
No, I1., 1867, 80; Gasetteers :—Mysore & Coorg, 1., 68; N-W. P., g
§7; 1., 375 ; 711., 225; Panyid, Gurgion, 86 ; Settlemént Reportsi—
Panjdb, Delhi, 27; C P., Chinda, 83; N~W. P., Allahabad, 37;
Ind. Forester, I11., 238 ; XIV., 392; Agri-Horti. Soc. Ind., Fourn.
(New Series), V1., xi., axiv, ; Ind. Agri., Feb. 1859, 91 ; Trop. Agri.,
Fanuary 1889, 502.
Habitat,— A floating herb, found on lakes, tanks, and pools throughout
India and Ceylon. w 4
Dye.-—The ground FRuIT is employed, in certain parts of the country,
fI(/)r mjaking the red gulal powder used during the li festival. (See Abir,
ol. I, pp 6-7.)
Medicine.—The NuTS are considered by the ' Natives of the Panjib
and North-West to be cooling and useful in bilious affections and diar.

rheea. They are also employed exterpally in the form of poultices.
Food.—The KERNEL of the fruit is much used as an article of food in

gll localities where the plant is to be found in an quantity. It abounds

in starch, resembles the chestnut in flavour, and is eaten either raw or
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The Singhara Nut.

cooked, especially by the Hindis, for it is phalahdr, i.e., it may be eaten
during fasts. It may be boiled whole, after soaking a night in water,
roughly broken up and made into a sort of porridge, or ground to a fine
meal and made into chapattis. :

It is cultivated extensively in Kashrﬁfr, and in the lakes, tanks, and

freshwater seservoirs of the North-West and Central Provinces. In,

Kashmir it is said to furnish almost the only food of at least 30,000
people for five months of the gear. Stewart, quoting from Moorcroft,
states that, from the Wiilar lake in Kashmir, ninety-six to one hundred
thousand ass-loads were, in his time, taken annually, the Government
drawing Rgo,000 duty from this source. He further mentions on “good
authority ” that the Mahardja annually obtained more than a lakh of
rupees as duty from the Singhara nut. Many boat-loads filled with the
fruit arrive daily at Srinagar.

Atkinson, quoting from Colonel Sleeman and other sources, gives the
following account of singhdra in the North-West Provinces :—* It is cul-
tivated chiefly by Dhimars and Kahdrs, who have spaces regularly
marked out by bamboos, for which they pay rent to the landholder. The
londg stalks reach the surface of the water, on which float the green leaves,
and amongst them the white flowers expand their petals towards evening.
In the end of January the seed or fruit is scattered at the rate of a maund
of 821h to a‘local bigha, over the water where it is sufficiently deep to pre-
clude all chance of its drying up before the advent of the periodical rains.
The seeds are then pressed into the mud with sticks or the feet, and in a
month or two they begin to throw out shoots. In June, just before the
rains set in, the excess is thinned out and transplanted, the produce of one

« bigha serving for three or four ; the roots are taken between the great and

first toe of the planter’s foot and thus fixed in the mud. The long stalks
of the plant reach up to the surface of the water, on which the bright-green
leaves float, supporting in the middle a pure white flower. In October
the nut forms under the water; it is of triangular shape, covered with a
rough brown integument, adhering strongly to the kernel and armed with
spines ; hence its name. The kernel is wZite and esculent and of a fine
cartilaginous texture, The fruit is gathered in November and December,
In Hamirpur in the Mahoba Pargana, a local bigha, measured by bam-
boos 18 feet long, of which 12 by 2 make a singhdrd bigha, yields 3 to 4
maunds of produce worth about Rz to R4 a maund. The rent is about
Ri1 to R3 a bigha, kankav in the soil being esteemed unfavourable, and
rich mud fetching the highest rent. The Dhimars of Hamirpur generally
take the lease of a lake at a fixed rent, and divide it among themselves,
their respective cultivations being marked by upright sticks, the removal
of which, as of boundary marks on the shore, leads to many a.(iluarrel.
Their great enemy is an insect called bandx, which in both stages of
grub and fly feeds on the plant, eating through the husks, and thus de-
stroying the fruit, which on being exposed to the water spoils. The labour
of killing these and clearing away the weeds is great. In Cawnpore a
kind of raft is made by joining two earthen vessels together by a bamboo,
astride which, or resting his arms on which, the %Zahdr paddles about to
clear off the insects. For the cultivation flat-bottomed canoes are used,
scooped out of the trunk of a single mahia tree, costing about Rg each to
make, and lasting fifteen to twenty years. They carry two men and are
pushed on by bamboo, and when not used are sunk in the water till again
wanted. The cultivation of this fruit forms one of the most important
sources of the miscellaneous revenue in villages.” in the Delhi District
of the Panjdb the singhdra nut is similarly cultivated, and is said to yield
a considerable revenue, The following passage also occurs in the Zand
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The Indian Nettle Tree. (F. Murray.) Oggftra‘l?s
Revenue Settlement Report of the Fubbuipore Districé of the Central FOOD.

Provinces: “In the highly cultivated central portion of the district the
principal sayer income consists of rents from tanks devoted to the culture
of the singhdra, sometimes yielding a considerable item, of from Rs0 to
R200, It constitutes an article of export.” In Guzerat, also, the nut
forms an important article of diet, and in Manipur, according to Dr. Watt,
the immense lakes to the south of the valley afford food for a few months
to a large community.

It has been suggested at various times that the food-supply of locali-
ties in which water abounds might be very greatly augmented. by extend-
ing the cultivation of this plant. It affords a palatable food which, even
in good seasons, would be freely used by the agricultural population, who
would thus secure a considerable addition to their surplus outturn of rice
and other food-grains for export. In bad seasons, on the other hand, the
large adventitious source of food-supply would form a stand by, when other
crops might altogether fail. It has been specially recommended that the
Flant should be experimentally gtown in the great reservoirs and artificial
‘lakes of the Madras Presidency.

But it must be rememberec{ that the crop is not unattended with dis-
advantages. Thus Colonel Sleeman (Rambles of an Indian Oficer) re-
marks that mud increases very rapidly from its cultivation, which should

* consequently be carefully prohibited where it is thought desirable to keep
up’ the tank purely for the sake of the water. On the other hand, in
stagnant and foul waters it may do good; the Chinese, indeed, believe
that an allied species, T. bicornis, absorbs the putrid emanations which
arise from such sources.

TREMA, Zour.; Gen. Pl., III, 355.

Trema amboinensis, Blume; Fl. Br. Ind., V., 484 ; URTICACEE,

Syn.—~T. ORIENTALIS var. AMBOINENSIS, Kurs; T. VELUTINA & BURMAN-
Ni, Blume; SPONIA AMBOINENSIS, Dene. ; S. GRIFFITHIT Planch. ; S.
AMBOYNENSIS & VELUTINA, Mig, ; S. VELUTINA, Planch ; &, BURMANNI,
Planch ; CELTIS AMBOINENSIS, Willd.; C. TOMENTOSA, Roxb, e,
CAUDATA, Wall.

Vern.—§hiwir, SANTAL.

References.—Roxb., Fl. Ind., Ed. C.B.C., 263; Kurs, For. Fl. Burm.,
{\,’7 - ggg ; Beddome, For, Man., 219 ; Campbell, Ec, Pl., Chutia Nagpur,

0. I4.

Habitat.—A4small evergreen tree, found in hot valleys in the Sikkim
Himalaya, Assam, Sylhet, and southwards to Singapore, also in the
Andaman Islands.

Domestic.—Campbell states that the rough LEAVES are used in Chutia
Nagpur for polishing wood in place of sand-paper.

T. orientalis, Blume; Fi. Br. Ind., V., 484 ; Wight, It., ¢. 1971,
Tur Inpian NETTLE TrEE, or CHArcCOAL TREER.

Syn.—SponiA oRIENTALIS, Planch. ; S, WicHTI1, Planch, ; CELTIS ORIER-
TALIS, Linn. (in par?).

Vern.—Chikun, BENG.; Badu manw, C. P.; Kdail, NEPAL ;
LepcHA; Parvam, MICHI; Fupong, phakram, jigini,
amphak, opang, Assam; Gol, khargul, Bomp.; M
fée'l %, TEL.; Gorklu, KAN.; Gol., MAR.; Rukni, Balgas; Sap-sha-pen,

URM,

References.—Roxb., Fl. Ind., Ed. C.B.C., 262 ; Kurs, For. Fl. B
., 468 ; g[ran/t‘i;s,’ For. {.;?1.,2_43% 5 igerldo»:e, Fl. Sylu,, ¢. 311 ; For. ;f'a'::
219; Gamble, Man. Ind. Tvmb., 344 ; Dals. & Gibs., Bomb. Fi. ¥
Lisboa, U, Pl, Bomb., 132. X At o
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Tugla,
3, sapong, sempak,
3723, AM.; Gada-
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TRIANTHEMA
- crystallina,

The Tumri—a soft woodused for Drums.

525

Habitat.— A small evergreen tree, met with along the foot of the Nep4l
and Sikkim Himdlaya, in Bengal, Behar, and southwards to Travancore
and Singapore, common in Ceylon. It comes up self-sown in forest
clearings and waste places, often in great profusion, and may be utilised
in plantations to keep down the grass jungle. According to Van Soma
eren, it is often allowed to grow for shade in the Mysore and Coorg
«coffee plantations (Gamble).

Fibre.—The inner BARK yields a FIBRE which is used for tying the
rafters of native houses, and f?)r binding loads ; and in Assam for making
the coarse amphak cloth (Gamble).

Structure of the Wood.—Light reddish-grey, soft, growth extremely
fast; weight 28ib per cubic foot. It is employed for making charcoal
for the manufacture of gun-powder.

TREWIA, Zinn.; Gen. PL, Il1., 318.

Trewia nudiflora, Ziun.; FI. Br.Ind., V., 423; Wight, Ic., 1.
: Syn.—T. MACROPHYLLA, Roth. ; T. MACROSTACHYA, Klotssch ; ROTTLERA
INDICA, Willd.; TETRAGASTKIS OSSEA, Garin. .
Vern.— Tumyi, khamara, bhillaura, pindira, HiND.; Pitili, BENG.3
Morda, Uriva; Gara lohadaru, KoL; Gamhdr, MONGHYR; Garusms
gamari, kurong, NEPAL;* Tungplam, LEPCHA; Bhillaur, bhillaura,
QuoA ; Tumri, khamara, l’(UM/\ON; Petdri, tumri, bhillauri, BomB, ; Pit-
dri, MAR, ; Kat-kumbla, KaN.; Thitmyoke, ye-myot, BURM. ; Hrupruk-
ban, MAGH. ; Pinddra, SANS.
References. —Roxb., Fl. Ind., Ed. C.B.C., 740; Brandis, For. Fl., 443;
Kurs, For. K. Burm., 11., 379 ; Beddome, Fl. Sylv., t. 281 ; Gamble,
Man. Timb., 359 ; Graham, Cat. Bomb. Pl., 185 ; Dals. & (Gibs., Bomb.
Fl.; 231; Rheede, Hort. Mal., 1., t. 42; U. C. Duit, Mat. Med. Hind.,
3:3; Athinson, Him. Dist., 317; Lisboa, U. Pl. Bomb., 122, 171 ; For.
Adm. Rept., Chutia Nagpore, 1885, 34 ; Gasetteers :—Bombay, X111., 26 ;
XV., 78, 442 ; N~W. P., IV., lzvis.
Habitat.— A large, deciduous tree, common in the hotter parts of India
from Kumdion southward and eastward to Assam, Malacca, and Ceylon.
Food.—The puir under the rind of the fruit is said to be sweet and
edible. It must, however, be small in quantity, for Sir J. D. Hooker de-
scribes the fruit as “almost woody.” . .
Structure of the Wood.— White, soft, not durable; weight 28 to 29
per cubic foot. It is used for making Native drums and agricultural

implements (Gamble).

TRIANTHEMA, Linn.; Gen. PL, I, 855.
Trianthema crystallina, VaAl.; Fl. By, Ind.. II., 660 ; FicoipEE.

Syn.—T, TRIQUETRA; Rottl. ; T. SEDIFOLIA, Visian.; POPULARIA CRYS<
TALLINA, Forsk.
Ver:x.-—Alétti:’, Ps.; Pafar phor, MERWARA; Kukka® pdla kira, TEL.
* Thie vernacular name is from Roxburgh ; Elliot doubts its being in reality a
synonym for any species of Trianthema.
References.— Roxb., Fl. Ind., Ed. C.B.C., 384 ; Dals. & Gibs., Bomb. Fl.,
14 ; Kurs,in Sour. 4s. Soc., 1877, Pt ii., 110 ; Stewart, Fb. Pl., 100;
Elliot, Fl. Andhr., 102 ; Murray, Pl. & Drugs, Sind, 108 ; Gascticers:—
N.-W. P., IV, lxxzii; X., 310; Bombay, V., 23 ; Rdjputdna, 36; Ind.
Fuorester, IV., 234 ; XI1,, app., 14. ‘ )
Habitat.—A prostrate, branched herb, met with throughoul India from
the Panjdb to Ceylon, except in Bengal; very common in some of. the

desert tracts of the Panjdb and Réjputana,
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The Tribulus of the Greeks. (# Murray.)

TRIBULUS
terrestris,

tohroughout the Madras Presidency and the North-Western Provinces and
udh.

Medicine.—The entire pLANT, but more particularly the FRUIT, is used
medicinally throughout India. The latter is regarded by the Hindus as
cooling, diuretic, tonic, and aphrodisiac, and is used in cases of painful

micturition, calculous affections, urinary disorders, and impotence. It is |\

one of the ten plants which go to form the Dasamula kvatha, a compound
decoction often mentioned in Sanskrit works (U. C. Dutt), The plant
is the Tplﬁo)\og of Dioscorides and the ¢#ibulus of Pliny, in modern Greek
it is known as 7piBéMia (Ainslie). It is used in Cochin China as an
astringent. According to Bellew it is taken, in the Peshawar valley, by
women, to ensure fecundity. Water rendered mucilaginous by the plant
is drunk as a remedy for impotence, and an infusion of the sT&M is ad-
ministered for gonorrhcea. Mpr. Lace informs the writer that the fruit of
T. alatus is similarly employed in Bilichistdn, and is also a domestic
remedy for uterine disorders after parturition. Several writers state that
the fruit of T.terrestris is febrifuge, but probably this quality is secondary
to its diuretic properties.

The plant is included in the secondary list of the Pharmacopaia of
India, in which Waring writes, “In trials made with it by the Editor it
was found, in some instances, materially to increase the urinary secretion,
but in others it exercised no perceptible effect. The formula employed
was as follows :—Tribulus fruit, bruised, two ounces; coriander fruit, two
drachms ; water, one pint ; boiled to one-half. This quantity was given
in divided doses during the day.” Another favourite mode of administra-
tion, adopted by the Natives, is to boil the fruit and Roor with rice so
as to form a medicated congé water, which is taken in large quantities.
Here the amount of fluid may serve to act as a diuretic, irrespective of
the presence of any medicinal agent. Moodeen Sheriff describes the
fruit and LEAVES a5 demulcent, diuretic, and useful in cases of strangury,
gleet, and chronic cystitis. He recommends a decoction similar to that
above described, and the fresh suice of the leaves, in doses of one to
three fluid ounces of the former, or one to two fluid ounces of the latter,
four or five times a day.

CremicarL ComMposiTION.—A recent examination by the authorsof the
Pharmacographie Indica hasproved the fruit to contain a body having the
Properties of an alkaloid, ans associated with hydrochloric acid or alkaline
chlorides. It also yields small quantities of a fat and a resin (the latter of
which is fragrant when burned), and 14°7 per cent. of mineral matter.

TRraDE.—The fruit may be collected in any of the more sandy districts
of India, and is always procurable in the drug shops. Dymock states that
in Bombay it costs R5 per Surat maund of 3741h.

Seeciat Opinions,—§*“Diuretic, frequently given by Native daids in
painful micturition™ (4ssistant Surgeon S. C. Bhattacharji, Chanda).
The dried fruit, powdered and given in doses of 3o grains with sugar
and black pepper, is used in gleet, spermatorrhaea, and impotence * (Hos-
pital Assistant Lal Mahomed, Hoshangabad). “ An infusion made from the
fruit has been found very useful as a diuretic in cases of gout, kidney
disease, and gravel; also used largely in this part of the country as an
aphrodisiac ” (Crvil Surgeon F. F. Peryy, Fullunder City, Panjdb).

Food.—The young LEAvES and STEMS are eaten as a pot-herb ; the
prickly FRuUIT is also gathered and used as food in times of scarcity,
being ground to a powder and eaten in the form of bread. It is said{o
have constituted the chief food of many persons during the Madras famine
and was also largely utilised in the Deccan famine of 1877-78.
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TRICHODESMA, Br.; Gen. PlL, II,, 845.

Trichodesma africanum, Br. ; Fl. Br. Ind., IV., 154 ; BORAGINEE,
' Syn,—BORAGO AFRICANA, Linn. ; B. VERRUCOSA, Forsk.
Vern.—Paburpani, SIND.
References.— Boiss., Fl.
Sind, 172.
Habitat.—A coarse herb, met with in the Panjab and Sind, distributed
to Kabul, Baldchistdn, Persia, and Mauritius.
Medicine.—The LEAVES are used as a diuretic (Murray).

T. indicum, Br.; FlL Br. Ind., IV., 153 ; Wight, Ill., t. 172.

Syn.—T. pErFoLIATUM, Wall. ; T. BirRsuTuM, Edgew. ; BORAGO INDICA,
Linn.; ? B, SPINULOSA, Roxb. 3

Var. subsessilis=T. subsessiLis, Wall.

Vern.— Chhota-kulpha, HiNp. ; Choto-kulpa, BENG. ; Hetmudia, SANTAL ;
Ratmandi, KuMAON ; Kallri-biti, ratmandi, nilakrdi, andisi, leaves=
ratmande, PB.; Ratisurkh, nilakrdii, KASHMIR; Gaosaban, SIND;
Lahdna kalpa, MAR. ; Kasuthai-tumbai, Tam. ; Guvva-gutti, TEL.

References.— Roxb., Fl. Ind., Ed. C.B.C., 154 ; Dals. & Gibs , Bomb. Fl.,
173 ; Stewart, Pb. Pl., 155; Rev. A. Campbell, Rept. Ec. Pl., Chutia
Nagégur, No. 8483 ; Elliot, Fl. Andhr., 67 ; Pharm. Ind., 158 ; Murray,
Pl. & Drugs Sind, 172 ; Baden Powell, Pb. Pr., 366 ; Drury, U. 1512
Ind., 432 ; Atkinson, Him. Dist., 314, 752 ; Bidie, Prod. S. Ind., 35 ; OF.
Corresp. on provosed New Pharm. Ind., 239; Gasetieers:—Mysore &
Coorg, 1., 63; N-W. P., L., 83 ; IV., lxxv. ; Ind. Forester, V., 234; V1.,
238 ; XII., App. 17.

Habitat.—A coarse hispid herb, found throughout India except in the
Bengal plains; also in British Burma.

Medicine.—In the Panjdb the rLesvEs are considered cooling and
depurative (Stewart). In Sind, the Deccan, and South India the drug has

Orient., IV., 280; Murray, Pl. & Drugs

a great reputation in the cure of snake-bites, and a case of recovery, after its .

administration, in the practice of Dr. Maxwell, is on record, There is
however, noevidenceof its utility, and, like most other remedies of a similar
nature, it has probably no virtue. In the Deccan the leaves are used to
make an emollient poultice (Pharm. Ind.). The Rev. A. Campbell in-
forms us that, in Chutia Nagpur, the rRoor, pounded and made into a
paste, is applied to reduce swelling, particularly of the joints.

T. zeylanicum, Br.; Fl. Br. Ind, IV., 154.
S

yi,—BORAGO ZEYLANICA, Linn.
Vern—Hetenuria, HIND. ; Tirup-sing, MANDARL.
References,—Gagetterrs —Mysore & Coorg, 1., 63; NeW, P, I, 83,
Habitat.— A common herb in the Deccan Peninsula and Ceylon.
Medicine.~—~Emollient poultices are made from the LEAVES,

TRICHOLEPIS, DC.; Gen. Pl. IT, 475.
Tricholepis glaberrima, DC. ; FI. Br. Ind., 111, 381 ; Conprosita,

Syn.—? SERRATULA INDICA, Willd.
Vern.—Bramhadandi, MAR,

References. — Dals. & Gibs., Bomb. Fl., 13r; Dymock, Mat, Me 7
11d., and Ed., 467. / AN e

Habitat.—A. stout annual, native. of Central India, Merwara, the
Konkan, and the Deccan.

Medicine.—This pranT is believed by the Natives of the region where
it occurs to be a nervine tonic and aphrodisiac (Dymock).
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Proaucts of [ndia. 7

: 4 . e 4 TRIANTHEMA

The Gada-bani,—a Domestic Medicine. (7. Murray.) pentan dl‘:a;,‘ .
' Food.—Near Miltin the seps are swept up and eaten, in times of | FOOD. "
famine (Zdgeworth). b } 529' :

: g [Zec:, 2. 296. > y
Trianthema decandra, Zinn.; Fl. Br. Ind., I1., 661 ; Wight, 530 fl
Syn. ~ZALEYA DECANDRA, Buznt. . T
Vern.—Gada-bani, Binp, & BENG.; Bhis khupra, DEC. ; Vallai-sharun- i T
'|

‘navi, SANS.

References.—Roxb., Fl. Ind., Ed. C.B.C., 385 ; Dals. &. Gibs., Bomb.
Fl., 15; Kurs, in As. Soc. Sour., 1877, Pt. ii., 110 ; Thwaites, En. Cey.
PL, 23 Burm., Fl. Ind., t. 31, 1. 3 ; Elliot, Fl, Andhr., 57, 175 ; Ainslie,
Mat."Ind., I1., 371 ; O’Shaughnessy, Beng. Dispens., 353, 684; Bidie,
Prod. S. Ind., 53; Boswell, Man. Nellore, 138 ; Gaszetteers :—Mysore &
Coorg, 1., 55; N-W. P., IV., lxxii.

Habitat.— A diffuse branched herb, native of the Deccan Peninsula
and Ceylon. -

Medicine.—‘ The RooT is aperient and is mentioned in some of the
Tamool sastrums as useful in hepatitis, asthma, and suppression of the
menses. Four pagodas weight of the BARK of the root made into a decoc-
tion, by )boiling it in 1Ib of water till §Ib remains, will open the bowels?*
(Ainslre).

SeeciaL Orinton.—§ “The root ground up with milk and given
internally is said to be a specific in orchitis. The Juice of the LEAVES
dropped into the nostrils relieves one-sided headache” (Surgeon-Major
D. R. Thomson, M.D., C.LE., Madras): v

T. hydaspica, Zdgw.,; Fl. Br. Ind., I, 661,
Syn.—T, poLysPERMA, Hochst.
Reference. —Murray, Pb. & Drugs, Sind, 108,
Habitat.—Found in Maltdn, Sind, and certain localities of Bombay.
Food.—1t is said to be eaten as a pot-herb (Musrray).

T. monogyna, Linn.; Fl. Br. Ind., I1., 660 ; Wight, Ic., I. 228.

Syn.—T. 0BCORDATA, Roxb.; T. PENTANDRA, ﬂ OBCORDATA, DC,

Vern, —Swét, sabuni, lal-sabuni, HiND. ; Biskkdprd, PB.; Nasurjinghi
ke jurr, wurmak, DEC.; Khipra, bishkipré, sweta-punarngva, Boms, ;
Sharunnai, shavalai, kirai, TAM.; Galijéru, yerra galijéru, erra gali-
Jéru, ambati mddw, TeL.; Muchchu géni, KaN.; Punaravi, SANS.

References.— Roxb., Fl. Ind., Ed, C.B.C., 385 ; Dals. & Gibs., Bomb. Fl.,
14; Kurs, in Four. 4s. Soc., 1877, Pt. i, 110 ; Elliot, Fl. Andhy., 14, 52,
57 ; Ainslie, Mat. Ind., I1., 370 ; Dymaock, Mat. Med. W. Ind., 2nd Ed.,
74, Murray, Pl. & Drugs, Sind, 108 ; Atkinson, Ec. Prod., N-W. P.,
pt. V. (Foods), 91, 95 ; Boswell, Man. Nellore, 123, 144 ; Ind. Forester,
1., 238 ; XI1., app., 14; Gasetteers :—Mysore & Ceorg, L., 55, 70; N.-
W, B, IV, lxxii,

Habitat.— Common throughout India and Ceylon,

Medicine. —Ainslie states that the Vy#ians consider the Roow cathar-
tic and give it in powder, 'u‘\ the quantity of about two tea-spoonfuls twice
daily in combination with ginger. \

Food.—The LEAVES and STEMS are eaten as a vegetable. Atkinson
writes that they are said sometimes to have poisonous effects, producing
paralysis and diarrheea,

T. pentandra, Zinn.; Fl Br. Ind., II., 660.
Syn.—T, 0BCORDATA, Wall,, not of Roxb. ; 'T. GOVINDIA, Wall.
Vern,—Bishkdprd, itsit, narma, Pb. ; Bishkapra, narna, SIND,

Refgrences.-—szp:x-nrt, Py, PL., 100} Muyray, Pl. & Drugs, Sind, rof
Lisboa, U. Pl Bomb., 200; Gasettesrs —NoW. P., 1, 81 ; IV, laxis :

Xy 310 Ind, Forester, XIL., app., 14
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TRIBULUS
terrestris.

' The Tribulus or Gokhru Fruit—a useful medicine.

MEDICINE,
Plant.

~ FOOD.
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Plant.

Habitat.— A common weed in waste ground in the plains of the Pan-
jéb, Sind, and North-West India. TR
. Medicine.—The pLANT is considered astringent in abdominal diseases,
"and js also stated to produce abortion (Stewart). .
Food.—This, like the preceding species, is eaten as a pot-herb in times
of scarcity, though stated to be apt to produce diarrhcea and paralysis
(Stewart).

TRIBULUS, Zinn.; Gen. Pl., 1., 264, 988.
Tribulus alatus, Delile ; Fl. Br. Ind., 1., 423 ; ZYGOPHYLLEE,

Vern.— Gokhuri-kalan, Vinp.; Lotak, bakhkra, hasak, gokhrudesi, PB. 3
Kurkundai, PUSATU ; Nindo-trikund, trikundyt, latak, SiNp.

References.—Aitchinson, Bot. Afgh. Del. Com., 43 ; Murray, Pl, & Drugss
Sind, 91 ; Dymock, Mat. Med. W. Ind., 2nd Ed., 120 ; Dymock, Warden,
& Hooper, Pharmacog. Ind., 1., 245 ; Notes on the Ec. Pl., Baluchistan,
No. 70 ; Stocks, Rept. on Sind.

Habitat.~~A prostrate herb, found in Sind and the Panjab.
Medicine.—The rRUIT is used for the same purposes as those of T.

terrestris, Linn.
Food.—* The young PLANT is in some places eaten as a pot-herb ; and
the seens are used as food, especially in times of scarcity.”

T. terrestris, Zinn.; Fl. Br, Ind., 1., 423; Wight, I., £. 98.
Syn.—T, LanvciNosus, Linn,

» Vern.—Géokhri, gokhuru, chota gokhri, hussuk, HIND.; Gokhuru, gok-
shura, gékhru, BENG.; Gakhurd, gokshra, URIYA; Risha, kokullak,
LaD.; Lotak, bakhra, bhakhra, bhikri, gokhré desi, bhakhra, PB.;
Mdlkundai, kandaldi, PUSHTU ; Kridnda, A¥G.; Trikundri, gokhru,
SiND ; Gokkré, C. P.; Lakana gokrai,Ggokhni, saralé, Boms. ; Ghékaru,
chardtté, lahana gokharu, MAR.; Gokhru, f'okhani, mithd gokhru,
nhana gokharu, GUZ.; Ghékri, DEC.; Nerunji, nervenji kiray, nerwi-
ji-muiiee, Tam.; Palléru-mullu, chiru-palléru, c/:irifalln’ru, pallévu,
’71'51,,; Negalu, IZAN.; Neringil, nerinnil, MALAY. ; Sule-anén, charatte,
Burm. ; Neranchi, neranji, SING. ; Vanasrangdti, gékhurhd, trikanta~
ka, sthala sringataka, gokshurt, ikshugandhd, . sidimstra, gokshura,
1S:'ANS. ; Bastitag, khasak, busteyrimi, ARAB.; Khére-khasak, khussuck,

ERS.

References.—Roxb., Fl. Ind., Ed. C.B.C., 371 ; Dals. &"Gibs., Bomb. Fl.,
45 ; Stewart, Pb. Pl., 37 ; Rept. Pl. Coll. Afgh. Del. Com., 43; Sir W.
EBlliot, Fl. Andhr., 42, 143 ; Sir W. Sones, Treat. Pl. Ind., V., 134; Bur-
mann, Fl. Zey., 205, ¢, 106, f. 1 ; Pharm.Ind., 39 ; Ainslie, Mat. ind., I1.,
247, 248 ; O’Shaughnessy, Beng. Dispens., 259 ; Irvine, Mat. Med. Patna,
30; Med. Topog. Ajmir, 135 ; Moodeen Sheriff, _;}op. Pharm, Ind., 247;
Mat. Med.S. Ind. (in MSS.), 71; U. C. Dutt, Mat. Med. Hindus, 125,
208 ; S. Arvjun, Cat. Bomb. Drugs, 28 ; Murray, Pl. & Drugs, Sind, go ;
Dymack, Mat. Med. W. Ind., 2nd Ed., 119, 887, 889 ; Dymock, Warden,
& Hoaper, Pharmacog. Ind., I., 243 ; Cat. Baroda Durbar, Col. & Ind.
Exhib., No. 177 ; Year-Book Pharm., 1878, 287 ; Birdwood, Bomb. Prod.,
16 ; Drury, U. PL Ind., 432 ; Atkinson, Him. Dist. (X., N.-W. P, Gas.),
307 ; Us:{ful Pl. Bomb. (XXV., Bomb. Gas.), 196 ; Econ. Prod. N.-W. P.,
Pt. V. (Vegetables, Spices, & Fruits), o1, 03 ; Bidie, Prod. S. Ind., 22 ;
Stacks, Rept. on Sind ; Boswell, Man. Nellore, 132 ; Settlement Reports :—
Panjib, Montgomery, 21; C. P., Chinda, app. vi.; Gasetteers :—Bom=
bay, V., 24; XV., 428 ; Panjab, Mussafargar, 27; Montgomery, 2r ;
Peshawir, 26 ; Gujrat, 11; N.-W. P., 1., 80 ; IV., lziz, ; Orissa, . .5 159,
181 ; Rajputana, 3; Ind. Forester, 111,, 238 ; IV., 234; n11l., app. 2.

Habitat.—This low trai_lin% annual plant is common throughout India,
ascending to u,c_)qo'feet in Western Tibet, rarer in Lower Bengal, and
absent from the vicinity of Caleutta ; abundant in Behar and everywhere
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Products of India.

The Patol Gourd. (7. Murray.)

TRICHOSANTHES
lobata.

Trichosanthes diocica, Rox.b ; FI. Br. Ind., IL., 60. \

" localities, in the same way as other gourds.

T. lobata, Roxb.; Fi. Br. Ind, IT, 610.

Vern.—Paryar, palval, palwal, Hinp.; Potél, BENG.; Patal, URIiva;
Palwal, PB. ; Potala, Guz. ; Kombu-pudalai, TAM. ; Kommu-potla, TEL.;
Patélam, MALAY. ; Patola, putulika, SANS.

References.—Roxb., Fl. Ind., Ed. C.B.C., 694; Stewart, Ph. Pl., 99;
Elliot, Fl. Andhr., 94 ; Pharm, Ind., 96 ; Ainslie, Mat. Ind., I1., 297 3
O’Shaughnessy, Beng. Dispens., 351 ; U, C. Dutt, Mat, Med. Hind., 169,
313; S. Arjun, Bomb. Drugs, 60; Official Corresp. on Proposed New
Pharm. Ind., 228 ; Ec. Prod., N-W. P., Pt. V., 4, 12; Drury, U, Piy
‘;\\1?3. Ind, Gard., 226; W. W. Hunter, Orissa, II., 160 ; Gasetteer,

-W. P, 1V., lxzii. :
Habitat,—An extensive climber, common throughout the plains of
Northern India, from the Panjdb to Assam and Eastern Bengal. Itis
extensively cultivated during the rains throughout the above-mentioned

Medicine.—The LEAVES, the fresh suick of the ¥ru1iT, and the RoOT are
all used medicinally. The leaves are described as a good, light, and
agreeable, bitter tonic. The tender Tops are regarded as tonic and febri-
fuge. The fresh juice of the "unripe fruitis often used as a cooling
and laxative adjunct to alterative medicines. The root is classified
amongst purgatives by Susruta. In bilious fever a decoction of pafola
leaves ancF coriander in equal parts is given as a febrifuge and laxative.
The fresh LEAr-suicE is recommended by several writers as an applica-
tion to bald patches (Hindu Materia Medica). An alcoholic extract of
the unripe fruit is said to be a powerful and safe cathartic. According to
Rai Kani Lal De Bahadur, ¢ the bulbous part of the root is a hydragogue
cathartic, operating in the same way as Elaterium, for which it can be
substituted.”” He describes the prLANT itself as a wholesome, bitter, and
useful tonic, Dr. Bowser, from personal trials, describes it as a febrifuge
and tonic. The old Hindu physicians placed much confidencein it in the
treatment of leprosy (Pharm. Ind.).

SeeciaL Opintons.—§ “ The leaves of putwal or potol are bitter and
possess tonic properties. They are generally fried with flour paste in
ght and eaten, The fruit is an excellent vegetable, which agrees well with
convalescents, even from bowel complaints. Itislargely consumed as food.
The conserve of the fruit is nice food for convalescents, and can easily be
prepared ” (Surgeon R. L. Dutt, M.D., Pabna). *The root is a drastic
purgative, useful in dropsy” (A4ssistant Surgeon S. C. Bhattacharji,
Chanda).

Food.—The ¥rU1T is oblong, smooth, green when young, and yellow
or orange when ripe. When unripe it is much used by Natives as a vege-
table, being considered very wholesome, and specially suited for convales-
cents. The tender Tops are also eaten as a pot-herb. By Europeans
the tender fruit is valued as one of the most palatable of gourds. It is gen- ‘
erally prepared in the following ways :—(a) Cut in half, boiled and served |
as a vegetable with butter, salt, and pepper; (&) cut in half and fried ; (¢) |
cut in slices and stewed in sauce; (4) cut in half and preserved in syrup
with cinnamon and vapilla.

Vell\"n.WBém-chichinga, BENG.; Bawn-chachinga, janglivchichinda,‘

Reﬁx_ﬁ‘,ﬁ%ﬁ;}f"ﬁf’&ﬁ'51."d" Ed. C.B.C., 6o4; Atkinson, Ec. Prod.

Habitat.. ~Found in hedges and among bushes in the Deccan Penin-
sula ; probably a variety of T. cucumerina.

.Fmd.——lt flowers during the rains and produces an oblong, acute Frusr,
which, however, is apparently not eatén. Atkinson remarks that the
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- TRICHOSANTHES
palmata,

A useful Medicinal Gourd,

reason of this is not evident, since it appears to be as edible as the other
species. -

Trichosanthes nervifolia, Zinn. ; FI, Br, Ind., I1., 609,

Syn.—T. CUSPIDATA, Lamk,

Vern.—Parvar, palval, Hino.; Potsl, BENG.; Kombu-pudalai, Tawm. ;
Kommu-potta, TEL. ; Podla kdyi, KAN. ; Patélam, MALAY.

References. —Rrcede, Hort, Mal., ¢. 16, 173 Pharm. Ind., 96 3 Moodeen

. Sheriff, Supp. Pharm. Ind., 248 ; Gasetteer,Mysore & Coorg, 1., 55,
Habitat. —A native of the Deccan Peninsula and Ceylon, '
Medicine.—Medicinal properties similar to T. dioica, Roxb.

T. palmata, Roxé.; Fl. Br, Ind,, 17, 606 ; Wight, 1ll., ¢. 104, 105.

Syn. —T. LAcINiosA, Wall. ; T. ASPERA, Heyne; T, TRICUSPIS, Mig,;
T. BRACTEATA, Kurs; CUCURBITA MELOPEPO, & BRYONIA PALMATA,
Wall.

Vern.—Lil-indriyan, indréyan makal, Hino.; Mdkdl, BeNg.; Indri-
yan, parwar, palwal, makhdl, lil-indrdyan, N.-W., P.; Indrivan,
Kumaon; Kaundal, Boms.; Kavandala, MAR.; Lil-indrdvan, gidd-
pandi, koundel, DeC.; Korattai, shavari-pasham, ancoruthai, Tam,;
Avvagida-pandu, dbwvva, kiki donda, ébiba, donda, dgiiba, avvagida,
avaduta, TEL. ; Avagude-hannu, KaN. ; Titta-hondala, SING. ; Mahdkd-
la, SANS., Anbaghdl, hansale-ahmar, AraB. ; Hansale-surkh, PERs,

References,—Roxb., Fl. Ind., Ed. C.B.C., 695; Kurs, in Your. As Soc.,
1877, Pt. ., 99 ; Thwaites, En. Ceylon Pl., 126, Dals. & Gibs., Bomb.
Fl., 103 ; Elliot, Fl. Andhr., 10, 18, 27, 77 ; Pharm. Ind., 96 ; Ainslie,
Mat. Ind., 11., Ind.,85 ; O'Shaughnessy, Beng, Dispens., 349 ; Moodeen
Sheriff, Supp. Pharm. Ind., 248; U. C. Dutt, Mat. Med. Hind., 308 ;
Dymock, Mat. Med. W. Ind., 2nd Ed., 345 ; S. Arjun, Bomb. Drugs, 60 ;
Irvine, Mat. Med. Patna, 71 7 Official Corresp. on Proposed New Pharm.
Ind., 239 ; Bidie, Prod, S. Ind., Paris Exh., 30 ; Atkinson, Him. Dist.,
310, 699, 752 ; Ec. Prod. N.-W. P., Pt. v., 4 ; Drury, U. PL., 433 ; Bird-
wood, Bomb. Pr , 37 ; Gasetteers :—Mysore & Coorg, 1., 61 ; N-W. P,,
1., 813 1V., lxxii; Boswell, Man, Nellore, 118, 125.

Habitat.— A very large climber, common in all moist thickets from
the Himalaya to Ceylon and Singapore, ascending hills to the altitude of
5,000 feet.

Medicine.—Ainslie informs us that the FrRurT, pounded small, and ine
timately blended with warm cocoa-nut oil, is considered a valuable applica-
tion for cleaning and healing ** those offensive sores which sometimes take
place inside the ears. The same preparation is su posed to be a useful
remedy, poured up the nostrils in cases of ozana. The roor is ,descrxbed
by Wight as useful in inflammation of ‘the lungs in cattle, O’Shaugh-
nessy was induced by the singularly bitter taste of the rind to ‘make ex-
periments with a view to ascertaining whether it possessed Jpurgative, tonic,
or aperient properties, but given in three-grain doses, thrice daily, it was
found to produce no sensible effect (Beng. Dispens.). Dymock states
that Natives in Bombay sometimes smoke the fruit as a remedy_ for
asthma. The root, with an equal portion of colocynth root, is rubbed into
a paste and applied to carbuncles; combined with equal portions of the
three myrobalans and turmeric, it affords an infusion which, when flavoured
with honey, is given in gonorrheea (Mat. Med. W. Ind.).

Segcrar Oprnron.—§ “The juice of the fruit or the root-bark, boiled
with gingelly oil, is used with good effect as a bath oil for the relief of long:
standing or recurrent attacks of headache” (Swrgeon-Major W. R,

Thompson, C1.E., Madyas).
T. 602
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The Snake Gourd. (. Murray.)

TRICHOSANTHES
cordata.

TRICHOSANTHES, ZLinn.; Gen. Pl, I, 821.

Trichosanthes anguina, Zizn.; Fl. Br. Ind, 1L, 6or;
THE SNAKE GOURD. [ CuCURBITACEZ,

Vern.—Purwul, chichenda, chachinga, HIND.; Chichingd, BENG.; Chha-
whhindard, URIYA ; Yhajhinda, N.-W.. P.; Chachinga, chachinda, OUBH ;
Chachinda, KumaON ; Gdlar tori, pandol, chichinda, PB.; Pandol,
rebhri, hadotri, SIND 3 Pudola, C. P.; Pandolu, padval, parwar, pa’d‘
vala, parula, BoMs.; Padual, MAR.; Linga potla,, potla, potla kiya,

ollv kdva, poallkdya, TEL.; Padavala kdyi, KAN.; Pai-len-mwae,
URM, ; Chichin-da, SANS.

References.—Roxb., #l. Ind., Ed.C.B.C., 694; Voigt, Hort. Sub. Cal.
57 ; Kurs, in Four. As. Soc., 1877, pt. ii., 98 Dals. & Gibs., Bomb. Fi.
Suppl., 137 ; Stewart, Pb, PL, 99; DC., Orig. Cult. Pl., 272 ; Elliot,
Fl, Andhr., 107, 155, 156 ; Mason, Burma & Its People, 470, 747 ;
Ainslie, Mat. Ind., 11., 592 ; O’ Shaughnessy, Beng. Dispens., 351 ; U. C.
Dutt, Mat. Med. Hind., 295 ; Murray, Pl. & Drugs, Sind, 39; Atkin-
son, Him. Dist., 700; Ec. Prod., N.-W. P., Pt. v, 4; Duthie & Fuller,
Field & Garden Crops, Pt.ii., 45, t. xlvi.; Lisboa, U. Pl, Bomb., 157 ;
Birdwood, Bomb. Pr., 159 ; Royle, Ill. Him. Bot., 219 ; Stocks, Rep. on
Sind ; Madden, Note on Kumaon, 279 ; Smith,\Dic., 381 ; Kew Off. Guide
to the Mus. of Ec. Bot., 70; Settle. Keps., Kdngra, 25, 28 ; Chinda, 82
Gasectteers :—Mysore & Coorg, 1.,61; Il.,11; Bombay, V., 26 ; VIII.,
184 ; X111, 294 ; N -W. P., ];:, 81; 1V., lxxii.; Orissa, 11., 180; Ind.
Forester, 1X., 20I. phl

Habitat.—An annual creeper, which probably was originally wild in
India or the Indian Archipelago (DeCandolle). It has never been found
truly wild, and was considered by Mr. C. B. Clarke to be a cultivated
state of T. cucumerina, from which it differs only in the fruit.

CurTivation.—It is cultivated throughout India as a rainy season
crop. Mpr. Gollan of the Botanic Gardens, Sahdranpur, recommends
that two sowings should be made, the first in April, the second in May
(Ind: Forester, IX., 20r). The general treatment and mode of cultivation
is the same as that of the cucumber. Itis impossible to obtain information
as to the extent to which it is grown throughout the country.

Medicine.—The SEEDS are considered. cooling.

Food.—The long, cucumber-like ¥RuiT is cooked and eaten as a
vegetable, either boiled or in curries. When ripe it varies in length from
1 to 3 feet, and is of a brilliant orange colour ; when young it is prettily
striped with white and green. If gathered when very youni, less than 4
inches in length, and cut into thin strips, it may he cooked in the same
way as French beans, and forms a very fair substitute for that vegetable.

T. cordata, Roxb.,; Fl. Br. Ind., 11, 608. \
Syn.—T. TUBEROSA, Roxb. ; T. PALMATA, Wall, Cat 6588 F parily, & C.
Vern.—Bhoii kiimra, bhimt kimara, bha-kkimba, patol, BEna.
References.— Roxb., Fl. Ind., Ed. C.B.C,, 695 ; Irvine, Mat. Med. Patna,
15, &7 ; O’Shaughneesy, Beng. Dispens,, 350 ; Pharm. Ind., 96; Taylor,
Topography of Dacca, §5 ; Druzry, U, Pl, Ind., 433,

Habitat.—An extensive climber, met with at the base of the Eastern
Him4laya, from Sikkim to Assam and Pegu; frequent in the Khdsia
Tarai and Cachar.

Medicine. —The large, tuberous RooT is considered a valuable tonic,
and is employed as a substitute for calumba (Roxburgh). lvvine remarks
that it is also deobstruent, and that in Patna, the dried ¥LOWERS are
believed to be stimulant in doses of 2 to § grains. Taylor states that in
Dacca the root, dr‘xed and reduced to powder, is given in doses of 10 graias
in enlargements of the spleen, liver, and abdominal viscera. The fresh
root, mixed with oil, forms a common application for leprous ulcers (Zopog.

Dacca)e
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. TRICHOSANTHES ¢
cucumerina. The Wild Snake Gourd.
576 Trichosanthes cucumerina, Linn.; Fl. Br. Ind., 11, 6og.
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Syn.—T. LACINIOSA, Klein; T.PILOSA, BRYONIA UMBELLATA, CucumIS
Missionis, Wall.

Vern.—%angli-chi-chéndé, HIND. ; Ban-chi-changa, ban-patol, ranacha-
%Iadawah, BENG.; Fangli chichinda, patol, ban-patol, kandori,

~W. P.; Fangli-chachinda, KUMAON ; Gwal kakri, mokgtri, PB.;
Rén parul, jangli-padavala, kadu-padavala, pudoli, BOMB.; Rindcha-
padavali, kadii padavala, ]nglz;fadaqala, perula, MaR, ; Patola, \:UZ. ;
Rittup-pépudal, péy-pudal, pudel, Tam.; Adavi-potia, chédu-potla,
patélamu, patélas, chéti-potla, chayud pottah chétipotla, chyaapotta,
TEL. ; Bettada-padavala, kiripodla kayi, KAN.; Kaippam-patélam, pata-
valam, pépatolam, MALAY.; Tdé-pelen-moye; tha-bwot-kha , BURM.;
Dimmaala, SWNG. ; Patola, SANS.

References.—Roxb., Fl. Ind., Ed. C.B.C., 694; Voigt, Hort. Sub. Cal.,
57 ; Kurs, in Sour. 4s. Soc., 1877, Pt. ii., 98 ; Thwaites, Ex. Ceylon PL.,
126 ; Dals. & Gibs., Bomb. Fl.,2102; Elliot, Fl. Andhr., 12, 35, 37, 146 ;
Mason, Burma & Its People, 470,747 ; Ainslie, Mat. Ind., 11., 296 ;
0’Shaughnessy, Beng. Dispens., 350 \Dymock, Mat. Med. W. Ind., 2nd
Ed., 343 ; Cat. Baroda Durbar, Col. & Ind. Exhib., No. 178 ; Atkinson,
Him.Dist., 310, 700 ; Ec. Prod., N-W. P., Pt. v., 3, 4, § ; Drury, U. Pl.,
433 3 Lisboa,U. Pl. Bomb., 158 ; Royle, 1ll. Him. Bot., 219 ; Bedie, Prod.
S. Ind., Paris Exhib., 53 ; Gasetiecrs :—Mysore & Coorg, 1., 55 ; Bombay,
XV.,;JS; N.-W. P., L., 81; IV., lxxvi; Boswell, Man. Nellore, 120 ;
Ind Forester, I1I., 238 ; Agri-Horti. Sog, Ind., Trans., VIil., 64, 67 ;
Fourn. (Old Series), 1V, 202.

Habitat.—An extensive climbing annual, which grows on hedges and
bushes ; found throughout India and Ceylon.

Gum.—A gum, said to have been obtained from this plant, was sent
from Madras to the Panjdb Exhibition. It is, however, very doubtful if
the product in question really was derived from a cucurbitaceous plant. It
must in any case be;unimportant, since no other reference to it can be
found in works on Indian economic subjects.

Medicine.—The pafola of Sanskrit writers, a plant which is mentioned
by Chakradaita as febrifuge and laxative, is said by Dymock to be refer-
red in Bombay to this species. [n Bengal, onthe other hand, T. dioica is
believed to be the Sanskrit patola. However this may be, the species under
consideration is supposed to possess several valua{)Ie properties, Thus
Ainslie writes, “ The tender snooTs and dried cAPSULES are very bitter
and aperient, and are reckoned amongst the stomachic laxative medicines

_ of the Tamools; they are used in infusion to the extent of two ounces twice
daily.”” In South India, at the present day, the seeDs are considered to be
a remedy for disorders of the stomach, antifebrile and anthe}mintic; the
tender shoots and dried capsules are believed to have the qualities described
by Ainglie, and are given in decoctivn with sugar to assist digestion ; the
TUTeE of the LEAVES isthought to be emetic, that of theRooT purgative, the
sTALE in decoction is reputed expectorant (Druzy). In Bombay, Dymock in-
forms us, the plant has reputation as a febrifuge, and is given in decoction
with ginger, chiretta, and honey. * Muhammadan writers describe it as
cardiacal, tonic, alterative, antifebrile, and as a useful medicine for boails
and intestinal worms.” In the Konkan the LEAP-JUICE is rubbed over the
liver, or the whole body, in remittent fevers (Mat, Med. W, Ind.).

Speorar. Opinton.—S§ “ The juice of the leaves and fruit is useful in
cases of congestion of the liver and bilious headache; it also acts as a
laxative. The roots act asa powerful cathartic” (Ciuil Surgeon F. H.
Thornton, B.A., M.B., Monghyr).

Food.—¢ The ripe FRUIT is eaten in stews by the Natives ; itis exceed-
ingly bitter, for which it is reckoned the more wholesome * (Roxb.).
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Food.—The bright-red rruIT of the wild plant is not eatable, owing to
its severely drastic properties, but, under cultivation, the fruit becomes
a wholesome, vegetable when well boiled. At the Cape of Good Hope its
poisonous properties appeared to be removed by pickling (Four. Agrs.-
Hogti, Soc., X. (0ld Series), 3). |

Domestic and Sacred.—The poisonous FRUIT is said to be oteasions
ally mixed with rice and thus employed to destroy crows (Roxburgh). It
is used by the Hindus of Western India as an ear-ornament for theiwidol
Ganpatti, who is dressed up and seated in state in every Hindu house
once a year, to bring good luck to the inmaces (Dymock).

TRIFOLIUM, Zinn.; Gen. Pl, L, 487.

Trifolium fragiferum, Zinn. ; Fl. Br. Ind., II., 86 ; LEGUMINOSE.
STRAWBERRY-HEADED CLOVER. :
Vern.— Chit-batto, KASHMIR.
Habitat.—Confined to Temperate Kashmir, and much like T. repens.
Fodder.— Eaten by cattle. This plant receives its English name from
fruit-like'appearance of its calyces, which expand and take on a reddish
colour after the flowers fade.

T. pratense, Zinn. ; Fl. Br. Ind., I1., 86.
Rep or BRoap-LEAVED CLOVER 0F COW=GRASS,
«Vern, — Trepatra, chit-batto, PB.

References.—DC., Crig. Cult, PlL., 105 ; Stewart, Pb. Pl., 76 ; Year-Book
Pharm., 1873, 842 ; Atkinson, Him. Dist., 308.
Habitat.—Extends from Kashmir to Garhwdl at altitudes of 4,000 to
8,000 feet and is not uncommon.
Fodder.—This is one of the common forage clovers in the above-men-
tioned region, and is regarded as a good cropper where the commoneér
clover fails.

T. repens, Linn.; Fl, Br, Ind., 11, 86.
Waite or DutcH CLOVER.
Vern.—Shaftal, shotul, PB. ; Ghurg, PUSHTU.

References.— Aifchison, Bot. Afgh. Del. Com., 48 , Stewart, Pb. Pl., 76 ;
Lace, Quetta Pl., in MS. ; Atkinson, Him, Dist., 308 ; Gasetieer, Mysore
& Coorg, 1., 59 ; Agri.-Horti, Soc: Ind., Four. (Old Series), XIV., ra.
Habitat.—A slender, wide creeping herb, common in many parts or
the Temperate and Alpine Himdlaya, up to 16,000 feet ; also found in the
Nilghiris and Ceylon, where, perhaps, it has been introduced. .
Fodder.—This is one of the most highly prized fodder plants of Europe.
On the Himédlaya unfortunately, however, it has the evil reputation of
readily causing salivation, &The writer has seen several horses suffering
very badly and one that died ; in each case the attendants were confident

that this was due to their having eaten the wild white clover.—Zd., Dict.
Eeon, Prod.)

TRIGONELLA, Zinn, ; Gen. P, I, 486.

A genus of annual herbs which comprises some fifty species, of which eight
are met within India, The FeNuGRrEEk is the only indigenous species of
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any importance, though some of the other species might doubtless be uti-
l:sefi as fodder. The small crescent-shaped pods of angAsiatic, though non=
Indian, member of the genus, T. uncata, Boiss., is imported into Bombay
from the Persian Gulf, under the name of i/il-el-malik, for medicinal purposes
(see Pharmacog. Ind., 1., 404).

: [MiNosE.
Trigonella Feenum-graecum, Zinn. ; Fl. Br. Ind., I1,, 8% ; LEGu-

THE FENUGREEX or FENUGREC,

Vern.—Méthi, milthi, Hinp.; Méthi, metht-shak, methika, henugreeh,
BENG.; Methi, methun, methri, PB.; Shamli, Avc.y Mathi, mitha,
SiND ; Méthi, methini, bhaji, Guz. ; Vendayam, ventayam, TaM.; Men-
tulu, menti kira, TEL.; Ménthyd, mente soffu, mente-palle, mente,
Kan.; Uluva, ventayam, venthiam, MALAY.; Pe-ndn-ta-si, BURM.;
Uluwva, SING.; Méthi, methikd, Sans,; Hulbah, ARAB.; Shanbalid,
shamlit, shamlis, shamlid, PERS.

References.~ Roxb., Fl. Ind., Ed. C.B.C., 588 ; Stewart, Pb. Pl., 77 ; DC.,
Orig. Cult. Pl., 112 ; Sir W, Elliot, Fl, Andhr., 115; Flick. & Hanb.,
Pharmacog., 172 ; Fleming, Med. Pl. & Drugs (Asiatic Reser., X1), 183 ;
Ainslie, Mat. Ind., I., 130 ; O’Shaughnessy, Beng. Dispens., 291 ; Irvine,
Mat. Med. Patna, 66 ; Medical Topog., Aym., 145; U. €. Dutt, Mat.
Med. Hind., 144, 309; S. Arjun, Cat, Bomb. Drugs, 44; Murray,
Pl. & Drugs, Sind., 113; Bent. & Trim., Med. Pl., 71r; Dymock,
Mat. Med. W. Ind., 2nd Ed., 209; Cat. Baroda Durbar, Col. & Ind.
Exht., No. 179 ; Year-Book Pharm., 1874, 624; Trans. Med, & Phys.
Soc., Bomb. (New Series), No. vi., 1860, 330 ; Birdwood, Bomb. Prod.,
31, 148, 220; Baden Powell, Pb. Py., 151, 245; Atkinson, Him. Dist,
(X., N-W. P. Gas.), 308, 708, 752; Useful Pl. Bomb. (XXV., Bomb.
Gas.), 151, 2173 Econ. Prod. N-W. Prov., Pt. V. (Vegetables, Spices,
and Fruits), 13, 15, 37, 40; Stock’s Rep.on Sind; Nicholson, Man.
Coimbatore, 224 ; Morris, Descriptive & Historical Acct., Godavery, 68 ;
Bomoay, Man. Rev. Accts., 102, 103 ; Madden, Note on Kumaon, 280 ;
Settlement Rept.:—Panjab, Fhang, 90, o1 ; N.~W. P., Kumaon, App.,
33; Gasetteers:—Panjib, Karnal, 172; N.-W. P., I., 80; IV., lzx. ;
Orissay 11., 2] 134, 180 ; Mysore & Coorg, I1., 55, 59 ; 11., 11I.

Habitat.— A robust, annual herb, wild in Kashmir, the Panjab, and the
Upper Gangetic plain, widely cultivated in many parts of India, paiti-
cularly in the higher inland provinces.

CurrivaTioy.—No particulars can be given of the annual area under
the crop, except in the cases of Bombay and Madras, the former of which
had, in 1888-8¢, 1,358 acres, and the latter 257 acres, under Fenugreek. It
is, however, of considerable importance in other parts of India, espe-
cially in the Panjdb. The following may be accepted as typical of the
method of cultivation :—It is grown near wells and sazl¢é lands. On the
former it is generallgl sown after cotton, sometimes after jud», rarely
on uncropped ground. The seed, about 3ofb to the acre, is scattered
broadcast in the month of February, is trampled into the ground, and
watered. It seldom fails to germinate, and after the leaf appears re-
quires no care_beyond five or six further waterings. A top-dressing is
often given. The crop is ready to cut in April. On sailéb lands it is

" sown in the end of Qctober or beginning of November, good new allu-
vium or rich old clayey loam being generally selected. After one or two
ploughings the seed’is scattered broadcast and ploughed lightly in. The
crop ripens about the same time as that on welllands (Settlement Report,
Fhang Distvict).

Dye.—The seED yields a yellow dye, and enters into the composition of
an imitation of carmine. The yellow decoction produces a fine permanent
green with sulphate of copper.
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Medicine.—Fenugreek has been known an_d valued as a medicine from
very remote antiquity. Sanskrit writers describe the SEEDS as cdrminative,
tonic, and aphrodisiac. Several confections made with them are recom-
mended for, use in dyspepsia with loss of appetite, in the diarrheea of
puerperal Wwomen, and in rheumatism (U. €. Du#¢). * Muhammadan writers
describe the prANT and seeds as hot and dry, suppurative, aperient,
diureti¢, emmenagogue, useful in dropsy, chronic cough, and enlargements
of the spleen and liver. A poultice of the LEAVES is said to be of use in

external and internal swellings and burns, and to prevent the hair falling
off. The FLOUR of the seeds is used as a poultice, aud is applied to the
skin as a cosmetic. The oiL of the seeds is also used for various purs
poses > (Dymock). Ainslie informs us that the seeds are much prescribed
by Native practitioners in dysenteric complaints, being commonly toasted
and given in infusion. In the Panj4b the seeds are used in fomentation,
and are prescribed for colic, flatulence, and dysentery (Sfewarz). Made
into a gruel they are given as a diet to nurses, to increase the flow of milk,
In Western India the leaves are employed both externally and internally
on account of their cooling properties. Dymock states that they have an
aperient action in “bilious states of the system.”

In European medicine, fenugreek at one time enjoyed as high a repu-
tation as it now holds in Hindu and Muhammadan Materia Medica.
It is the © Fenum Grecum > of Latin writers, the T9Ais of Dioscorides
and other Greek authors. Its mucilaginous seeds, *silique” of the
Roman peasants, were valued as a food and supposed to possess many
medicinal virtues. Cultivation of the plant was encouraged by Charle-
magne in Central FEurope (A.D. 812) and fenugreek was grown in
English gardens in the sixteenth century (Flickiger & Hanbury). Though
officinal in most of the Pharmacopzias of the eighteenth century, fenu-
greek is now obsolete as a medicine in Europe. Fltickiger & Hanbury,
howevet, state that the seeds are still often. sold by chemists for veterinary
pharmacy.

Caemicar ComrpositioN.—The cells of the testa contain tannin, the
cotyledons, a yellow colouring matter, but no sugar. The air-dried seeds
give off 10 per cent. of water at 100°C., and on subsequent fincineration
leave 7 per cent. of ash, of which nearly a fourth is phosphoric acid.
From the pulverized seeds ether extracts 6 per cent. of a feetid fatty oil
having a bitter taste. Amylic alcohol removes a small quantity of resin ;
alephol, added to a concentrated aqueous extract, precipitates mucilage,
which amuunts when dried to 28 per cent. The percentage of nitrogen
indicates an equivalent of 22 per cent. of albumen (Pharmacographin).
Johns states that two alkaloids exist in the seeds, sholase, a base found in
animal secretions, and #rigonelline (C; H, NO,+H, O), a substance
which may be crystallised from alcoholic solution in colourless prisms ; it
has a weak saline taste.

TrRaDE.—Large quantities of the sEED are annually exported from the
higher northern plains in_which the crop is grown, to other parts of India,
The imports from Karachi into Bombay alone amount to about 10,000
ewt, annually, and a considerable amount is received in the same town
from the Ghats, the Deccan, and Guzerdt. The value varies from R40 to
R50 per candy.

SpEcIAL OpPiNtons,—§ “ The seeds, made into a gruel, are used as
a stimulant and tonic ” (Surgeon-Major A. S. G. Fayakar, Muskat).

Boiled well with milk it is given internally in bleeding piles. The leaves
fried with ghi are used in dysentery (xS{u- eon-Major D. R. Thomson,
M.D., C.ILE., Madras). * The leaves applied as a poultice are much used
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in cases of contusion ” (Hospital Assistant Lal Mahomed, Hoshangabad,
Central Provinces). o
Food and Fodder.—The LEAVES, especially when young, are largely
employed as a vegetable in India. They are boiled and afterwards fried
in ghi ; the taste is bitter and very disagreeable to Europeans. The SEEDS
- are chiefly used as a condiment to flavour curries made of rice, pulse,
flour, and meat, or as a relish with unleavened bread. They have an un-
pleasant odour, with an unctuous, farinaceous taste, accompanied by consi-
derable bitterness. The young PoDs are eaten as a vegetable, being gene-
rally cooked by simply boiling in water. The PLANT is a valuable fodder,
though believed to be heating and lactifuge. The seeds form an important
constituent of many cattle foods, and are used to render musty hay and
compressed fodder palatable. They are said to be also employed as
an adulterant of, and substitute for, coffee.

Trigonella occulta, Delile ; Fl. Br. Ind., IL., 87.
Syn.—~T. ARGUTA, Visiani.
References.—Boiss., Fl. Orient., II., 84 ; Murray, Pl. & Drugs, Sind, 113.
. Habitat.—A diffuse, densely czespitose annual, found in the plains of
Sind and the Upper Gangetic plain near Lucknow ; distributed to Egypt
and Nubia,
Medicine.—In Sind, the seEDs are used in dysenteric affections (u-
ray).
Food.—* The fresh-gathered pLaANT and poDs are eaten as a pot-herb *
(Murray).

Trepe de Roche, see Lichens, Vol. IV., 638.

TRIPHASIA, Zour.; Gen. Pl. I, 303.
Triphasia trifoliata, DC.; Fl. Br Ind., I, 507 ; RutacEE,

Syn.—T. AurANTIOLA, Lour.; LIMONIA TRIFOLIATA, Linn.; L. DIA-
CANTHA, DC,

Vern,—Chini naranghi, Hinp.

References.—Dals. & Gibs., Bomb. Fl. Supp., 12; Kurs, For. Fl. Burm.,
1, i92; Gamble, Man. Timb., 59 ; Burm., Fl. Ind., t. 35, f. 1 ; Mason,
Burma & Its People, 453, 759; Kew Bulletin, 1889, 22; Lisbon,
Useful Pl. Bomb., 149.

Habitat.—Common as an escape in the qutern Peninsula and in
gardens throughout India. It is a native of China, but has been intro-
duced into India for many years.

Food.—The FruiT is eaten in Southern and Western India, and is fre-

ently used in conserves and pickles. It is a very common ingredient of

u
%hinese preserved fruits.

TRITICUM, Zinn.; Gen. Pl, IIL, 1204.

A genus of annual or biennial grasses, erect, with flattened leaves, terminal,
eylindrical, or elongated spikes, and a flexuous rachis, alternately hollowed for
the reception of the spikelets, continuous or rarely jointed, = According to
Bentham & Hooker, the genus includes the two old genera, Critho.
dium, Zink, and ZEgilops, Linn., and comprises in all some ten species
native,s of the Mediterranean region and of Western Asia. Of these the nn!_;

species of economic importance belong to the section of Triticum proper, or
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TRITICUM
Wheat. (F. Murrav.) sativirs

cultivated wheats, Haeckel, the latest monographer of the genus, %ho‘se
arrangement will be followed in this article, considers that there are three species
of that section, namely, Triticum monococcum, T. sthvgm, and T. polo- \
nicum. The first of these undoubtedly grows wild in Greece and Meso- ; -
potamia, and is cultivated in Spain and elsewhere, It was grown by the abori-
ginal Swiss lake dwellers, a fact demonstrated by the grain having been found
near their dwellings. T, sativum, the ordinary cultivated wheat, is by Haeclgel
referred to three principal races, which will be considered below. The thlr_d
species, T. polonicum, is a very distinct form, with long leafy glumes. Itis
of doubtful origin; like the first species it is not cultivated in India, and may,
therefore, be excluded from consideration in this work. Though itis conve-
nient to a dhere to this classification of the cultivated wheats into three distinct
species, it must be remembered that there is every probability of the descent
of all from one common stock; perhaps, as DeCandolle thinks, from a
small -grained form of T. sativum, or from T. monococcum, formerly culti-
vated by the Egyptians, and by the lake-dwellers of Switzerland and Italy ; or
possibly from some of the wild species formerly included in the genus ZEgilops,

Triticum sativum, Zamé. ; GraMINEE,
WaEAT, Eng. ; FrROMENT, Fr.; WEIZEN, Germ.

Haeckel recognises three principal races, namely, a, spelta, 3, dicoccum,
and v, tenax,

634

Syq-—T. VULGARE, Villars.; T. uyBerNuM & T. astivum, Linn. ;
T. TurGiDUM, Linn,; T.comeositum, Linn.; T.compactom, Heer ;

'I:. DURUM, Desf,; T, DIiCOCEUM, Schronk.; T, AMYLEUM, Seringe ;
T. SPELTA, Linn.

Verno— Gépin, kunak, giin, HIND.; Gidn, gom, gam, BENG.; Tro,
shruk, tokdr (white), tomdr (red), MICH! 3 Ghibot (when the ear begins
to form), seomikar (when the ear is out), C. P.; Gehin, N.-W., P, &
OUDH ; Kanak, gehin, rosatt, dro, do, sud, nis, to, Pn.; Gandam,

ganam, AFGHAN.; Kank ? gih., SIND; Gehiin, DECCAN ; Gahu, giwm,

ﬁha’wn, mar-ghum, ghawut-ghum, kapale, gohum, BowmB.; Gahung,

1AR. ; Ghavum, gawn, Guz.; Gédumai, Lodumbay-arist, Tam. ; Gédu-
mulu, TeL.; Gédhi, KAN.; Kétanpam, pendim, MALAY. ; Giyonsabd,
gyungsa-ba, BURM. ;5 Tiringu, SING. ; Godkima, saman, (yavd, though

sometimes applied to this grain more correctly denotes barley), (U. 8

Dutt gives Mahdgodhuma, a large-grained form; Madh 7, a small

grained ; and Niksuki, a beardless wheat. The first was

r : held, b "
Sanskrit writers, to have been introduced from the West and the second t{;
have been indigenous to India. It was, therefore, very probably the most

anciently cultivated form, but may have passed (as is customary with many
other crops at the present day) asindigenous because its history was not \
known.—FEd., Dict, Kcon. Prod.), SaNs.; Hintah, bure, ARAB.; Gan- ‘\
dum, PERS.

References.—Dals. & Gibs., Bomb. Fl, Suppl., 97 ; Stewart, Pb. By
262, 263 ; Aitchison, Rept. Pl. Col. Afgh. Del. Com., 127 ; also Notes
on Prod. W. Afgh. & Persia, 212 ;s DC., Orig. Cult. Pl 35q,
359, 362, 365; Mason, Burma & Ii5 People, 276, 818 ; Sir W.
Ellhiot, Fl, Andhr., 61; Pharm. Ind., 254; O'Shaughnessy, Beng.
Dispens., 632 ; Moodeon Sheriff, Supp. Pharm, Ind., 249 ; U%, C. Duit,
Mat, Med. Hind., 267, 269, 2983 S. Arjun, Cat. Bomb. Drugs, 154 ;
Murvay, Pl. & Drugs, Sind, 14; Birdwood, Bomb. Prod., 113, 243 ; ’
Baden Powell, Pb. Pr., 225, 228, 383 ; Drury, U, Pl, Ind., 434 ; Dutln’e:
& Fuller, Field & Garden Crops, 1-8 ; Useful P! Bombd. (XXV., Bamb.
Gas.), 189, 208 ; Royle, Prod. Res., 426 ; McCann, Dyes & Tans. Beng. L
36 ; Church, Food-Grains Ind., 34, 36, 90-08 ; Bidie, Prod. S, Ind., 70

Tropical Agriculiure, 297 ; Rep. on the Col. & Ind. Exhbn., 125, 126
Av:“c{z Akbary, Gladwin's Trans., ., 44, 13%; Hunter, !’mlf'm; 8 |
Empire, 384, 385, 452; Man. Madras Adm., L., 288, zg90: II., 83, 1
88, 109, 119 » Nicholson, Man. Ci oimbatore, 222, 583, 585, 556 ; Ma,n n}'
Kurnool, 172; Moore, Man, Trichinopoly, 366 ; Bombay, Admin, A;cp. \
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(1889), 76-79, 105 ; (Statistical Returns), 5,7, 9, 70, v2 ; Bomb, Man. Rev.
Accts., 101 ; Bengal Admin. Rep. (1889), Pt. I, 27, 28 ; Pt. 11, 12, 106,
107, 115, 122, 136, 138, 146, 147, 163, 165 : British Burma, Rep. on Inland
Trade (1884-85), App. #i., 4 ; British Burma, Rep. on Trade & Navigation
(1884-85), 9 ; Settlement Reports :—N.-W. P., Kumaon, App. 32; Central
Provinces :—Baitool, 77 ; Chanda, 81, 84, 96, 98 ; Damoh, §7 5 Fubbulpore,
86 ; Hoshungabad, 277, 287 ; Mundlah, 46 ; Nagpore, 273 ; Nimar, 106 5
Nursingpur, 53; Saugor, 98 ; N, Godavery, 35; Wurdah, 65-67 ; Port
Blair (1870-71), 27 ; Gasetteers :—Panjdb, Karnal, 172; N.-W. P., 1., 86;
Central Provinces, 18, I14, 385, 471, 501, 516 ; Sind, 306 ; Burma, 1., 465 ;
Mysore & Coorg, }., 68 ; Rajputana, 96, 128, 254, 255, 270 ; Ulwar, 87, &89,
127, 166 ; Annual Reports of Dirs. Land Rev. and Agri. in many pass-
ages ; Reports of Chambers of Commerce, Bombay, Calcuita, Karachi;
Proceedings of the Govt. of India, Rev. & Agri. Depls., in many passages,
Watt, on the conditions o_;'wheat growing in India, Four. Royal Agri. Soc.
Eng., XXIV.,8; Watt, The Trade of India and its Future Devﬁlo;muzt,
- Pro. Royal Col, Inst. XVIIL, 45, 60, 68 ; Agri.-Horti.Soc, Ind. :—Trans.,
1., 19, 24, 27, 28, 166, 195, 197, 201, 207 ; I1., 157,190 ; I11., 83, 90, 187 ;
1V., 82-85, 88, 91, 99, 102, 107, 117, 118, 124, 144, 145, 150; V., 63, 68 ;
Vi, 74, 75 ; VIIIL., 94, 95, 177, 419 ; Four., 1., 142-145, 158, 165, 335 ; I11.
Pt. 1., 257 ; Pt. I1., 196, 177, 256, 250, 267, 203, 400, 410, 442, 447, 448;
450, 450, 537-539, 547, 592 ; 111., 94, 93, Sel., 193, 104, 249; IV., Pt. .,
120 ; Pt. 11, 29, 47, Pro. xxiii~xxv., zliz.; V., Pt. 1., 135, 136 ; V1., 148 2
Vil., Pt. Il., 1, 2; VIII., 57; XIV ; 133; New Series, 1., Pro. XXXTT.,
wxxiii ; 111., Sel. 34, 35 ; V., Pro, 26 ; VII1., 79, 80, &2, 173, 178 ; Bear
The Indian Wheat Trade, Four. Royal, Agri. Soc. Eng., XXIV., 50 ;
Indian Agriculturist, 1886, 1887, 1889, 1890 ; Rew, Agri. Dept.,
Notes on Wheat, 1885, 1889 ; Basu, Rep. Agri., Lohardaga Dist., Pt, 1.,
50, 152; Pt 11., 24, 30-32, 53, 54, 61, 72, 74 ; Clifford Richardson, In-
vestigation of the Composition of American Wheat and Corn ; Report on
the lgt’stribution ana Consumption of Wheat, 1885, 1888 ; Report, Impu-
rities in Indian Wheats, 1888-1850; Report Nagpore Experimental
Farm, 1884-85 ; Encyclop. Brit., XXIV., 531; Balfour, Cyclop. Ind.
1029 ; Morton, Cycl. Agri., Il1., 1004, 1127-1155; Smith, Econ. Dict.,
435.

Habitat & History of Wheat.—The question of the original habitat
of wheat, and of the origin and histor o? its widespread -cultivation, has
been dealt with very elaborately by I“;I A. deCandolle in his valuable
work on the Origin of Cultivated Plants. He adduces numetous argu.
ments in support of the opinion that the cultivation is prehistoric in the Old
World. * Very ancient Egyptian monuments, he says, older than the inva-
sion of the shepherds and the Hebrew Scriptures, show otherwise this culti-

vation already established, and when the Egyptians or Greeks speak of -

its origin, they attribute it to mythical personages—Isis, Ceres, Trip~
tolemus.” A small-grained wheat has been found at the earliest lake-
dwellings of Western Switzerland, the inhabitants of which were at least
contemporary with the Trojan war, and perhaps earlier. The same form,
the T. vulgare antiquorum of Heer, was found by Ungerin a brick of the
pyramid of Dashur in Egypt, to which he assigns a date of 3359 B.C.
Another small-grained race, T. vulgare compactum muticam, Heer, was
less common in Switzerland in the earliest stone age, while a third inter-
mediate form was cultivated in Hungary at the same period. From phi-
lological data, combined with the absence of authentic records of wild
wheat, DeGandolle believes that the culture of the plant in the temperate
parts of Europe, Asia, and Africa is probably older than the most
ancient known languages The Chinese certainly grew it 2700 B.C., and
considered it a gift direct from heaven. In the annual ceremonv of
sowing five kinds of seed, instituted by the Emperor Shen-nung or Chin-
rong, wheat was one of the species employed. After carefully considering
all available information, DeCandolle concludes that the original home of
the species in very early prehistoric times was in Mesopotamia, where it is
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said by Berosus, the earliest of all Western Historians, and a Chaldgan
priest who wrote some twenty-three centuries ago, to have occurred wild,
“The area,” writes DeCandolle, “ may have extended towards Syria, as
the climate is very similar ; but to the east and west of Western Asia, wheat
has probably neéver existed but as a cultivated plant; anterior, it 1S
true, to all known civilization.”” Spelt is considered by the same author
to be a distinct species, which is said to have probably had its origia
in eastern temperate Europe and the neighbouring countries of Asia.
This presumption is, however, based entirely on doubtful historical and
philological data, the latter of which are certainly faulty. He remarks
that spelt h&s no name in Sanskrit, nor in_any modern Indian language,
a statement that was shown by Dr. Watt, in dealing with the wheats of
Bombay, to be erroneous. Spelt has been cultivated from an uncertain
date in many localities of India, and bears distinct vernacular names,
which are always applied to it and never to the commoner races of wheat.
It is interesting to notice that support is given by Olivier to Heaeckel’s
reduction of spelt to T. sativum, an authority, whose testimony, regarding
the indigenous area of the latter species, is accepted by DeCandolle.
Olivier writes that he several times found spelt in Mesopotamia, in par-

ticular upon the right bank of the Euphrates, north of Anah, in places
unfit for cultivation. It is thus at least possible that spelt, if not distinct,
may at very early times have become differentiated from ordinary wheat,
in the original home of both, and that the seed of both forms may have
spread together, giving rise to the irregular a gearance of the former as a
cultivated.plant in many parts of the world. F ut there is still another con=
sideration. In addition to the testimony of Berosus, DeCandolle accepts
that of Strabo as of some weight in any  attempt to determine the origin of
wheat. Strabo was born 50 B.C., and he affirmed, on the authority of
Avistobulus, that a grain very similar to wheat grew wild upon the banks
of the Indus. U. C. Dutt tells us that one of the wheats spoken of b

Sanskrit writers was regarded as indigenous, while another was beard-
less. There is thus very nearly as strong presumptive evidence in favour
of India being the home of some of the forms of wgeat as can be shown for
any other part of the globe. There is sufficient, at all events, to justify the
reprehension of any arbitrary affirmation in favour of one country more
than another. India possesses perhaps as comprehensive a series o{ time-
honouted forms of wheat as can be shown for any other country. It has
its hard wheats and soft wheats; its starch wheats and spelt wheats ; its
bearded and beardless wheats. It can also be abundantly demonstrated
that most of these: have been grown for countless ages on ver nearly ‘the
same felds as they are to be found at the present day. Even were it
demonstrated that the Indus Valley wild grain, mentioned by Strabo,
was the wild rice which exists there now, the position here urged would not,
in the least, be affected, namely, that wheat cultivation in ‘quia is as
aricient as in Europe or any other part of the world. Its origin is, how-
ever, involved in an 8bscurity even more impenetrable than that which en-
velopes the historic records of the wheat cultivation in other parts of the
world. It must, however, be remembered, in discussing the question of
the origin of this anciently cultivated cereal, that it is very nearly impos-
sible, whatever the original home of wheat may have been, to determine with
accuracy the character of the first parent from which it was derived, But
l?eGapdolle’s concluding remark regarding the wheats found in associa-
tion with the remains of the lake dwellers of Switzerland and Italy is there-
fore significant, vis., that “ None of these is identical with the wheat now
cultivated, as more profitable varieties have taken their place.” Ed., Dict.

Econ. Prod.) ;
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WHEAT REVIEW OF THE AREA UNDER WHEAT.

» 36 The wheat area of the Indian Empire has been described by Dr.
i Forbes Watson, in his Report on Indian Wheat (2879), as embracing the
6, whole of Northern India up to the Gangetic Delta, and, in Southern
'f.f g, India, the whole of the table-land above the Ghats. The crop is culti-
e vated in all districts of Sind, the Panjib, the North-West Provinces and
! Qudh. The true wheat-growing region of Bengal is the valley of the
& Ganges, though in several other parts of the province the cereal ‘is culti-
g vated toa small extent for local consumption. In Assam no wheat is grown
3 for exportation. In Lower Burma thereis a trifling area under the crop, but
the soil and climate of Upper Burma are extremely well siited to wheat,
X and this province may in the future attain an important position in this
gl respect. In Bombay the cultivation is general, except in Thana, Kol4ba,
? : Ratnagfri, and Kénara.. In Madras it is grown in Cuddapah, Bellary, Kar-
’ nul, Coimbatore, and the Nilghiris, also to a small extent in the coast district
i of Kistna. Wheat is also grown in nearly every part of Mysore, through-
out Berar, and in all partsof the Central Provinces except Sambulpur ; in
Coorg it is not cultivated, but in Ajmir a considerable acreage is under
the crop. Thus, excluding the coasts of the peninsula and of the north and
east of the Bay of Bengal, it may be said tEat all the territories of British
India, except ‘Assam and Burma, contribute to the wheat supply of the
country. .
Inerense, The increase of the area under wheat in Iridia, and of the importance
‘ 637 of the country amongst the wheat-suppliers of the world, has been very
v rapid during the past twenty years. This fact has naturally attracted
fry much attention, not always of a friendly nature, and has given rise to
3

e much controversy as to the actual cause. Thus, at no more remote date than
N 1887, the Statistician of the Department of Agriculture, Washington, in
4 an official report, went the length of discrediting the statement of the Goy-
ernment of India that there had been such an increase: but in 1888 he
had to admit that an increase had occurred, though he made it out to be
; but small in amount. 1t has also been urged from other quarters that
A the increase in area shown by agricultural reports must necessarily entail
) a diminution in the cultivation of other non-exported food-crops and
| thus have led to a decrease in the food-supply of the people; but this has
been shown again and again not to be the case. Dr. Watt, in a lecture
on the Trads of India and its Future Development, read before the Royal
Colonial Institute in 1886, says:—*“ With reference to the remarkable
modern export trade in wheat it is customary to hear the most absurd
{ and misleading statements made in public. It is, for example, not un-
commonly urged that the trade will decline as rapidly as it has come into

existence. It has been pronounced forced and unnatural, the accumulated
surplus of food which used to be held by the people against a season of
scarcity being now sold. Such an opinion is opposed to all thg facts
which have the least bearing on the case. In the first place, with the
single exception of the Panjéb, wheat has never been a staple food with
h the people of India. In the second place, far from the area formerly
occupied by the food-stuffs of the poor (millets and pulses) having been

displaced by wheat cultivation, it has been greatly extended. Last year,
for example, there were 358,565,331 acres under rice, 48,000,000 under
ulses, 33,228,867 under millets, and 20,328,254 under wheat, Returns

st ave been called for over the length and breadth of India, and it has
A been conclusively shown that had the wheat cultivation remained at what
v it was twenty years ago, the increased cultivation of rice, pulses, and mil-
; ‘ lets would alone have proved sufficient to feed the greatly enhanced popus
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lation. - Wheat has been grown on the lands suitable for it becausé it has VYS&AA'I:
proved remunerative, but were circumstances outside the 1.lmlt5 of India
to arise that would lessen the profits on wheat, other crops would be sut}- Increase.
stituted for it. Nothing coulg’ be more clearly demonstrated than this

fact, for an exceptionally good harvest in Europe and America is at once
followed by a lessened “cultivation of wheat in India. If wheat has dis-
placed any crop more than another, it has been cotton, and few Natqu
would be so far lost as to cultivate the millets upon rich wheat soil. Thei
best lands have always been devoted to remunerative crops for the export
trade. But, if further proof were needed that the fields formerly devoted
to the supply of necessary food have not been taken by wheat, it can be

had in the fact that, coincident with the great success of the wheat trade.

of India, the areas under oil-seeds and cotton have also %reatly extended.
But the necessity for such explanations is not difficult to find. The
wheat trade has had a much more immediate effect upon the estab-
lished industries of Europe and America, and has, therefore, attract-
ed more attention; but the development of the oil-seed trade has been
quite as rapid as that of wheat. During the past five years, for ex-
-almplle, it has increased 78} per cent. in quantity and 69} per cent.
in value,

* But still a third series of facts proves that the wheat trade of India is
a perfectly good and natural one. Were it the case that the surplus
wheat of the working classes was being removed from India, the prices
of other food-stuffs would be expected to show a distinct rise. The most
careful record has been kept of the prices of food in every district of
India for every fortnight during the past twenty years. On a careful
scrutiny those returns are found to indicate a constant adjustment which
bears a most remarkable correspondence with railway extension.”” Dr.
Watt then gives a series of tables demonstrating the fact that while
during the years from 1864 to 1884 wheat and other food-stuffs had in-
creased in price in certain localities, in others they had diminished. In
the case of wheat, the grain was actually cheaper in 1834 than it had
been in 1864, in the North-West Provinces, Oudh, the Panjdb, and in
the Central Provinces ; in other words, in the provinces in which wheat has
always been an important article of food. “In 1864, writes Dr. Watt,
*“there was practically no wheat exported from India, and in spite, there-
fore, of the enormous exports which have taken place daring the past
ten or fifteen years, the local price has remained stationary, or, in some
districts, has actually become cheaper. Surely this does not, by an
manner of means, justify the statements one often hears made, that the
surplus food of the people of India is being drawn out of it through the
greed for money Of certain members of the Indian community.” The
question of increase of area has been more recently taken up by the
Revenue and Agricultural Depattment, which, in the end of 1880, published
a Note on the subject, drawn up by Mr. F. M. W. Schofield. The
whole question is most thoroughly dealt with in that note, and a table
furnished which may be repeated in this work, with the addition of actual
statistics for 1888-89, and estimates for 1889-go. From that table Ben-
gal, Madras, Ajmere, Burma, Assam, and Coorg have been left out of
account. In the case of Bengal about a million acres are estimated to be
under the crop, but this area is approximate only, as there are no
statistics. In Madras the area is small and fuctuates little, the normal
is taken at 27,000 acres, Ajmere is supposed to hayea normal area of
15,000 acres, and, as already stated, Burma, Assam, and Coorg are
not Wheat‘gm\‘/ipg o untries to any note-worthy extent, For the pur-
poses of comparison as to increase in area it is therefore advisable to con-
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': > 'WA%EEAAT sider only the remaining provinces, which are the chief wheat-produ-
‘ 4 cers s—
! Increase. | Tgple shewing: the areas in the chief wheat-producing provinces during
Ex* the quinguennial periods ending 1877-78, 1882-83, and 1887-88, also
ok actuals in 1888-89, and the estimated forecast for 1889-go.
‘_ '
k« ol i ; Quinquennial period ending Actuals, |Estimates,
L Provinces. 1888-89. | 1889-90.§
V78 1877-78. 1882-83. | 1887-88.
4
{ Acres Acres, Acres. Acres, Acres.
i b 138. North-West  Prov- | 3,732,000% | 3,773,000 | 3,814,000 3,479,279} N
o inces. 4,490,000
p 123 QuAh RS 0 o 991,000% | 1,249,000 | 1,507,000 | 1,480,021
v Panjab . . .| 6,600,000 | 6,793,000 | 7,043,000 7,371,977T | 6,222,900
9. Central Provtpges | 3,536,000 3,460,000 | 4,002,000 3,531,041 4,085,900
A, Brtlfgsftl Dis-| 912,000 | 1,428,000 | 2,033,000 2,078,447 | 1,878,100
ricts.
4 132. Bombay 5 N Sa tive 591,000% 591,000% | 501,000 601,000 551,000%
tates.
Brtit.is:;sDis- 273,000 297,000 227,000 234,483 444,900
. Ticts.
Y28, Sind N sa t;ti ve 35,000% 35,000% 35,000 32,000 i
es,
1 1 155, Berar - 5 5 503,000 691,000 | 917,000 942,029 | 830,000
"~ Central Indfa. TorAL | 17,182,000 | 18,323,000 (20,169,000 | 19,761,077 |17,952,400
Benga T ' T
¥ , 130. : il T ’
gl e“’g;;l' The above table exhibits the increase of area during the past sixteen
L Hyﬁerab;d, years in the chief wheat-growing provinces of British India, for which alone
~y Mysore, stati_stics are available for such a lengthy period. But a nearer approxi-
~ Kashmir. mation of the actual area may be arrived at by adding the averages
%& 166. accepted for Bengal, 1,000,000 acres, Madras, 27,000, and Ajmere, 15,000
B ‘:‘;" acres. These additions would increase the figures to 18,602,000 acres
#.‘1166.’ for the first, 19,743,000 for the second, and 21,589,000 for the three quin-

-
“ar

quennial periods. For 1888-89 accurate fi
ment those given in the above table, with the exception of those for Bengal.
They are, for Madras, 20,360 acres, Upper Burma, ,185 acres, Assam, 12
acres, Ajmere-Merwara, 9,548 acres, and Pargana Manpur, Central India,
2,831 acres ;—a total of 41,936 acres. Assuming that the cultivation imr
Bengal remains at about 1,000,000 acres, the total during the year would
thus be 20,803,013 acres. And from 1884-85 fairly reliable figures have been
arrived at for Native States which formerly could not be obtained. The
average of the four years, 1884-85 to 1887-88, have been accepted as

res are forthcoming to supple-

follows ;=
i Acres.

Rijputina 5 : : : 4 ‘ e o . 1,542,000
Central India . 2 5 % f - v . 2,617,000
Hyderabad 5 - 3 g A . 1,111,000
Mysore s s % G s n - 8 14,000
Kashmir ¥ v ) 1 - K F . 500,000
s

ToTAL . 5,784,000

¥ These figures are estimates, actuals not being available.
1 Excluding proportion of the area under mixed wheat, a proportion included in
the figures for the guinquennial period ending 1887-88, The average area so added
1S 341,000 acres, The above figures for the North-West Provinces do not include the
areas under mixed wheat, but these are shown in the table p- 138,
g Includes Sind Native States.
Areas in 1890-g1 see pp. 168, 198.
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For 1888-89 the same figures are admitted, with the exception of that VXgEA’r
for Mysore, which is returned as 4,282 acres, shewing a marked falling A,
off and reducing the total for these Native States to 5,774,282 acres. It | Inecrease.
is, of course impossible to shew to what extent the area in these States
has increased, and it is therefore advisable to dismiss them from consider-
ation in reviewing the question of expansion of area. Butadding the figures
to that above given for 1888.80, »72., 20,803,013 acres, we get a total area Totai.
under wheat, within the boundaries of the Indian Empire, of 26,577,295 6

acres,

From the above figures it will be seen that the area increased by 6'6
per cent. during the second, and by 107 per cent. during the third, quin-
quennial period. The returns for 1888-89 show a slight falling-off, but, as
remarked elsewhere, the area under wheat, though increasing steadily
and likely to continue to do so, exhibits marked fluctuations, dependent on
various causes, from year to year. It will be observed that the greatest
increase has been in Bombay and Berar, the two provinces closest to the
chief port of shipment, and those in which a variety of wheat especially
suited to the markets of Southern Europe, is grown.: The forecasts for
188g-go show a very marked falling off, especially in the Panjib ; in the
Central Provinces there is a considerable increase. There is some reason
to believe that in these provinces and in Berar, however, a certain propor=
tion of the crop has been replaced by cotton. In Sind wheat has probably
taken the place of other crops. On the whole, however, the poor harvests
and unfavourable climatic conditions of the past three years have caused
a sensible, thou%h prubably only temporary, decline in wheat area.*

It may now be considered to what extent this increase in the area under
wheat has- affected other crops; but it is worthy of notice in pass-
ing that, as will be shown below, the increased production of wheat,
implied by the increase of area, is of itself more than sufficient to meet the
demand on the outturn made by the enhanced exports of recent years,
without infringing on the surplus left for local consumption. "In the note
on wheat above quoted, returns of all the crops cultivated during the same
periods have been compiled, with the result that a steady increase.in
other crops and in the total cropped area, coincidently with the development
of that under wheat, has been clearly demonstrated. The total cropped area
increased from an average of 102 million acres for the period ending
1882-83, to 109 million acres for that ending 1887-88, that is, by seven
million acres or nearly 7 per cent, And,in 1888-89, notwithstanding a slight
diminution in the aréa under wheat, the total cropped area increased very
largely on the average of the preceding five years, wiz., to 148,811,480
acres, of which 14,158,424 acres was cropped more than ence, or an actwal
area cropped of 134,653,056 acres.

The increase during the period ending 1887-88 is analysed by Mr.
Schofield as follows, the figures representing millions of acres :—

Other Food No_n-mod

_Ythat‘ Crops. Crops. Torar,

Bombay, including Sind % v + %53 ’ +1'10 + ‘89 +2°61
N.-W. Provinces . : X 4+ ‘08 +1°00 + ‘6o 4168
Oudh . & . o 4 26 +1'c6 + 18 41°'50
P;m)ab - 3 & 3 4+ ‘25 + 15 + ‘17 + ‘57
Central Provinces . + '54 + ‘03 + | ‘70 O
Berar . + ‘22 - 25 = "*0Z - ‘10
ToTaL +1'88 +318 +1'87 +6'03

& The Trade of 1891-92 necessitates a large increase in area.~Ed., Dict. Foen, Prod.
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The total increase in wheat shewn in that statement is slightly different
from that recorded in thetable of area urnder wheat, owing to the fact that
in the calculation above, the areas of all crops in the permanently-settled
and hill districts of the North-West Provinces, are, for the sake of oreater
accuracy, excluded. It will be observed that the areas under each: class
of crop zave increased in all the provinces with the exception of Berar, in
which wheat has increased 32 per cent., while the other crops have
decreased by 5°7 per cent. The decrease in food crops in this province has
been explained as being due to the insufficiency of grazing land, in con-
sequence of which cultivators allow parts of their fields to remain waste to
admit of a supply of grass for their cattle (Rev. Admin. Rept., Hyderabad
Assigned Districts, 1887-88); also to the fact that juari has been losing
fayour, and is being replaced by wheat. This has come about partl
because of the better price obtained for the wheat, partly because it
requires considerable manuring and improves the land by enabling a
longer rotation. In the case of non-food crops, the decrease is largely due
to the diminution of the area under cotton and its replacement by wheat
(Conf. Gossypium, Vol. IV., 93).

In all the other provinces an increase of other food-crops and of non-
food crops ha.sg;one on coincidently with that of wheat. Thus in Bombay
wheat increased by 31 and other crops by 6'6 per cent., and in only two
districts, vis., the Karnatak and Khéndesh, is it expressly stated that the
cereal has ousted another crop to any marked extent,—" There is some
probability that wheat is displacing cotfon in the Karnatak and Khandesh *
(Rept. Dir. Land Rec. & Agri,, 1887-88, 28). In the North-West Provinces
the percentage of increase has been small, partly owing to contraction of
area, consequent on unfavourable seasons during the three years 1885—
1887. In Oudh, on the other hand, a considerable augmentation of culti-
vation of all sorts is shown, probably chiefly due to recent railway ex-
tensions in the province. In the Panjib cultivation of wheat seems to
move part {zassu with that of other crops (Repé. Dir. Land Rec. & Agri.,
1887-88). In the Central Provinces “‘the expansion in wheat cultivation
has been to a very large extent counterbalance by an increase in cultivation
generally, but the area has also expanded at the expense of the areas
under linseed and cotton. It should be added that neither linseed nor
cotton can be grownin Jabalpur or Hoshangabad so profitably as in other
parts of the provinces, and that the substitution of wheat for them was
to be expected, and is certainly not to be regretted” (Rept. Dir. Land
Rec. & Agri., :1887-88).

These facts show that while wheat has been expanding in a greater
ratio than other food-crops, it can by ne means be said to have done so
at their expense, since the area under them has also shown a considerable,
though proportionately smaller, expansion.

CULTIVATED RACES OF INDIAN WHEAT, AND THEIR
COMMERCIAL VALUE.

As in the case of rice, very numerous races of wheat occur in India,
distinguished by variation in the colour of the grains, by being * bearded *°
or “ beardless,’”” and by many other characters. It would be useless in such
a work as the present to enumerate all the kinds distinguished by distinct
names, but the more iml[fo: tant will be noticed in the account of cultivation
under each province. From 1,000 samples sent to England by Govern-
ment in 1879, it would appear that the various kinds may be classified,
for commercial purposes, into four distinct classes, and the fellowing report
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on them, taken from Dr. Forbes Watson’s note, v_vill be found to convey
practically all the information available on this subject :— o T

CONNECTION WITH VERNACULAR NAMES.—Considerable confusion
exists with regard fo the Native names of the different varieties of wheat.
Ma}?y sam(gles froth Bombay and the Panjab had no names at all attached
to them.

(red), surkh (brick colour), safed gehoon (white wheat), lal gehoon

(red wheat). The other Hindi, Persian, or Sanskrit synonyms for wheat, |

kunuk, gundum, or saman, are also frequently gmployed. either
alone or in connexion with the adjectives designating white or red. Whe-
ther by mistake or otherwisé, the names appear sometimes to be misapplied.
‘I'hus, for instance, two samples called lalfa, from Sitapur, consist of
fine, soft, white wheat. In the same manner lal dest, from Muzuftarpur,
kathia lalia, from Fyzabad, lalia from Lucknow, lal pissia, from
Etawah, and some other samples similarly described, are all white, not-
withstanding the use of the adjective lal or red. On the other hand,
a “ white prssé,”’ from Bilaspur, is described by the valuer as a good, soft,
dingy red.

“In addition to the generic designations, many specific names occur,
which at first one would be inclined to consider as each applying to some
well known variety of wheat with well defined characteristics. To a certain
extent this seems to be the case. For instance, spread over all India
from the Panjab to Bengal, and south as far as the Deccan, appear names
like the following,—daudi, doodhia, dawcodi, daudkhani, dudhia, which
all seem to be derived from the same original name, Daud Khani
(Prince David’s wheat). Throughout the Gangetic valley the samples sent
under these names are of a nearly uniform character, almost invariably
white and soft, and frequently of a very superiorquality ; but occasienally,
and eSﬁecEally in the Deccan, a very inferior hard white wheat will go
under this name. Arother wide-spread series of names which appear to
apply to the same description of wheat are the names munds, mundia,
munfi'wa, mandwa, mondha, mendha, which appear to be equivalent with
muria, marua, marwa, muria, ratua, and raita, ratwa, vatua, as also
with' #j7a. ‘I'hese names occur throughout the North-West Provinces
and Oudh, as also in the adjoining portion of the Central Provinces, such
ds pissi mundi. They apply almost invariably to a beautiful, soft, white
wheat, as a rule of a very high quality. The same holds good of setq, sitia,
setwa, and satwa, as also of saman, bargehuna, sambhars, sambharia, or
samaria, names which are frequently met with in the same districts as the
above. The name pissi frequently used in the Central Provinces, and
occasionally in the North-West Provinces, seems invariably'to imply a
softness of grain, whether in white or red wheat.

*“But in the case of almost every other name samples of the maost
different character may be found. Thus, for instance, the names gajar,
gajva, gaja, designate, as a rule, in the Agra and Rohilkhand divisions
and adjoining parts of Oudh, rather an inferior sort of white wheat.
Very frequently the wheat is mixed, white &nd red, soretimes altogether
red ; but occasionally samples are to be found under the same name, con-
sisting of the finest soft white wheat, equal in value to the best specimens
produced in India. The same applies to the names kathia, katieh, kutiya,
and other variations, which in most parts of India designate rather a poor
sort of wheat, white or red, but mostly hard, and yet occasionally have
been applied to the most beautiful samples of soft white. The names
jamali and gangajali so frequently met are indiscriminately applied to
wheat of the most different characteristics.

: T. 640

thers are only distinguished as red or white wheat, or by similar |
generic designations in Native lariguages, such as saféd (white), lal |
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Hard White,
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.grain is of a different hardness or colour, the plant, known under the same
name, may be distinguished by a certainsimilarity in outward appearance,
and that only the character of the seed has become changed or degenerated.
It is impossible to decide this point without possessing specimens of the
whole plant. But sufficient evidence has been shown of the uncertain
meaning of the Native names as applied to the grain-itself to make it un-
safe to adopt them as a basis of a commercial grouping of the samples
sent from India. This has been, therefore, effected entirely on the basis of
the appearance of the samples themselves, without regard to the names
under which they were sent.

DEescripTioN.—* The whole of the 827 samples submitted for valua-
tion may be arranged in four principal groups, embracing the white soft,
the white hard, the red soft, and the red hard wheat. The differences
between these varieties when pure are very striking.

“The pure soft white wheat has a grain usually of a bright straw
colour, is opaque in appearance, and the fracture is white and floury, the
inner portion of the grain being friable. This is the most valuable variety
for the London market, as’it yields the finest flour. The Indian wheat
of this description is in special request on account of its dryness, which
renders it useful for admixture with home-grown wheat containiug too
much moisture when harvested in wet seasons, It is also liked by millers
on account of the considerable increase in weight which it experiences in
grinding in consequence of its power of absorbing moisture.

“The pure hard white wheat has a grain of a translucent, flinty, or
‘ricey * appearance, varying in colour from a greyish or yellowish white
to the lighter shades of brown, the fracture smooth and glass-like, and the
%rain hard and brittle. This kind of wheat is not much in favour in the

ondon market, as the usual appliances of English millers do not seem to
be so well adapted for dealing with it as with the soft white, It is, how-
ever, in considerable request in the Mediterranean, and especially in Italy,
where it is used in the manufacture of macaroni. This is the reason why
the quotation in Italy for wheat of this description is frequently as much
as 5s. per quarter higher than that of the London market,

“The pure soft red wheat is only distinguished from the soft white by
the different colour of the skin, whicﬁ varies in different varieties from an
arrber colour to a reddish brown. The fracture is as white and mealy as
in the soft white wheat, and the grain as friable, It is eminently suitable
for the English market. The Indian red varieties are, however, frequent-
21 rather smaller berried than the white varieties, and are usually much

eteriorated by being mixed with barley, gram, and different mlseer s.

“The har},red wheat is the darkest of any, being frequently of a dark
brown colour, It is translucent in appearance, and the fracture is smooth
and glass-like. It occupies the lowest position in the London market, as it
is generally disliked by the millers.

“ Only a certain number of the samples, however, present these charac-
teristics with distinctness. A considerable number consist of mixtures of
the primary varieties in all possible proportions, white and red, soft and
hard, from which the grains of each kind may be picked out. A consi-
derable nuniber too, though consisting of grain of uniform quality, exhibit
in the character of the individual grain a transition between some of the
four varieties above mentioned. For instance, in certain samples of the
Bansi wheat, from the Central Provinces, some portions of the same indi-
vidual grain may be opaque and soft, others translucent and. hard.. In
the same way, many of the samples of wheat from the Panjib and from
Bengal, although in general approaching in appearance the soft white wheat,
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are yet considerably harder than the pure soft wheat, and yet not hard Cn%ﬂlt}?s'l‘ED
enough to be classed with the hard wheat. These were usually described J
as semi-hard, and are in general classed with the soft white wheats. The | Deseription,
same may be remarked even more frequently of red wheat, in which, per- | ‘g1 pog.
haps, the greater number of samples is neither completely soft nor yet 646
decidedly hard, In colour, again, the hard white passes by imperceptible
transitionsinto the hard red, as there are many specimens of a light
brown translucent grain which might be arbitrarily classed with eitheg the
hard red or with the hard white variety.

“For the purpose of a simple classification, however, all the samples |Classification
have been arranged in four groups, corresponding to the four distinctive 47
varieties, the mixed or transitional samples being added to the group w1t_h
the character of which they most nearly corresponded. Thus, all the semi-
hard white wheats, or mixed wheats ‘in which the soft white variety pre-
dominated, have been included in the same group with soft white. A
geculia: description of short round-berried wheat, in appearance like pearl

arley, with a hardness considerably in excess of the usual soft wheat, has
been likewise included with it. "In the same manner, most of the semi-
hard red and brown wheats are included in the same group with soft red.
The number of samples contained in each group appears from the follow-
ing enumeration ; the average price assigned to each group has been
added in order to showin this way the relative estimation in which the
different descriptions stand in the London market :—

Average
Number of | price.per
Samples. | quarter of
4961h.
5. ds
1. White, soft, and semi-hard, and pure or mixed, with a 357 4t 9
. __predominance of soft white.
R ElardiWhite | A HE M ) PIEAT SRR R T e R R 167 30 5
3. Red, soft, and semi-hard; pure or mixed, with a pre- 161 38 5
dominance of soft red.
4. Hard red . 5 3 s 5 5 . . e 142 36 1
TOPAL | % 827 39 8

“ The number of samples classed with soft white and soft red amounts to
518, against 309 of hard whiteand hard red samples, showing a consider-
able predominance of soft samples, even when taking into account that,
among the inferior varieties of the samples grouped with the soft wheat, there \
are many semi-hard samples or samples of soft wheat lasgely mixed with \
hard grain. The great number of soft samples is an important fact, as it
is the soft wheat which is most suitable for export to this country, as
appears from the higher price realised by it. v !

GEOGRAPHICAL DISTRIBUTION.— To a certain extent, the four dis~ | Distribution.
tinctive varieties, the soft and hard white, and the soft and hard red, are
cultivated side by side inthe same districts, but, on the whole, a distinct
geographical distribution of the several varieties may be perceived. [¢ :
clearly appears that, while Northern India produces mainly soft wheats, \
the samples produced in Southern India and part of Bengal are chiefly |
hard. The cultivation of the soft white wheat appears to be compriscd|
within the basins of the three great rivers, the (anges, the Indus, lhe! :
Nerbudda, and their tributaries In fact, from the whole territory south !
of the Nerbudda basin only two samples of soft white wheat were sent, | )
one from Khindesh on the Tapti, only a little south of the Nerbu'dda,‘ !
and a sample of mixed soft red and white from the Belgaum district, |

i T. 648
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Whilst the North-West Provinces and Oudh sent mainly soft white sam-
ples, the majority of the samples from the Panj4b are soft red. The soft
red wheat also extends farther south than the soft white. Several fine
samples were sent from Berar, from which not a single sample of soft
white wheat arrived, and a sample (all but destroyed by weevil) came froms
as far south as Bellary. The hard white wheat occurs occasionally where-
ever the soft white is cultivated, but it is predominant in the Deccan,
Berar, and parts of Bengal. The least valuable variety, the hard red
wheat, extends the farthest to the south of all, and is, moreover, the only
kind cultivated in the moist climate of the Gangetic delta, Orissa, and
Burma. In the extreme south of the Madras Presidency, and in Mysore,
the wheat appears to belong to a variety similar to the spelt,* in which the
husk adheres so strongly to the grain that mere threshing is insufficient
to separate them, so thatit requires to be husked in the same way as
paddy. The grain appears to be of an inferior hard red description.

“In the following table, the predominant character of the wheat culture
in each province is shown by the number of samples of each of the four
kinds of wheat sent from them, whilst the average price for each province
illustrates the influence which the cultivation of the more valuable soft and
white varieties exercises on the value of the whole provincial produce : —

Number of Samples of Tot‘z)ll Average
. " number price per
L aoa b Fepyiate: Soft | Soft | Hard |Hard| of |[quarterof
White., | Red. | White. | Red. | samples. | ~ 4961b.
(A
Bengal b 5 > 4 27 21 12 8 68 39 10
Nors-l-west Provinces and
Oudh . 5 * w251 71 37 15 374 40 g
Ajmere and Merwara . 2 3 1 1 5 40 G
Panjab . v ‘ . 17 30 3 4 54 38 s
Sind . ’ F ¢ 41 2 15 58 39 o
Bombay . . . . 5 13 60 61 139 38 3
Central Provinces v . 16 13 8 1Z 49 40 1
Berar 5 ‘. 5 e 7 3t 16 54 38 10
Madras . ” : . 18 18 36 1
Mysore . -, " v . 6 6 32 4
Burma ’ ‘ . s 2 2 34 3
All India .| 357 160 167 143 827 3 8

“ It appears from this table that the greatest preponderarnce of soft white
samples occurs in the North-West Provinces and. Qudh, 251 samples out
of 374 belonging to this class. The average value of the samples from
this province is therefore the highest of any in quna, amounting to 40g. gd.
per quarter of 496f5. The two provinces in which the soft white likewise
constitutes an important fraction of the samples, viz.;the Central Provinces
and Bengal, realise also the next highest average values, vis., about 40s.
per quarter. The Panjdb would almost certainly have shown an equal, if
not a higher, value, if the collection from it had been more complete, and
the same would probably bave applied to Sind, if the sa mples from there
had not been weevilled throughout, in addition to being mixed frequently
with barley and other grains. All the other provinces have a lower

# Compare with Dr. Watt’s remarks on Spelt under *“Bombay,” pp. 129, 134
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From this table it would appear that fine soft Indian white wheat is
inferior to the finest descriptions of. Russian and Australian grain only,
and that it possesses several properties, especially its freedom from mois-
ture, which ought to render it of great value tomillers in England for
mixing. Messrs. McDougall, in their detailed statement, also comment
on the exceedingly high yield of flour obtained from it, on its fine white
colour, and superior bloom. From the flour obtained, bread was made,
which, when compared with that from other flours, was found to be too
dense and close to be likely to find favour. Messrs, McDougall sum up
their report with the following interesting paragraphs :—

¢ 1n addition to the particulars contained in the foregoing returns, we.

have to report that to any one experienced in the requirements of the
wheat and flour markets of the United Kingdom, and indeed, of most other

countries, it will be evident there is no probability of these Indian wheats .

coming into demand for manufacture into flour without a liberal admix-
tuve of other wheats. They all possess in a marked degree the same
characteristics of great dryness, and a distinct beany and almost aroma-
tic flavour, inseparable from wheats grown in the climates and soils of
the tropics. Also, the flours are ricey, the textifre of the breads is too
close, and the crust is hard and brittle. But these characteristics do not
detract from their usefulness in any important degree. Asis well known
a miller cannot show skill in his craft to greater advantage or profit than
that with which he selects his wheats, and mixes his grists, so as to pro-
duce to best advantage a flour from which bread can be made of the
colour, bloom, strength, and flavour desired, and withall a good yield.

«We pronounce them to be exceedingly useful wheats; in fact, hardly
equalled for what is deficient and wanting in the English markets by any
other wheats. Their chief characteristics are just those in which the
wheats grown in our variable climate are most deficient. Their great
dryness and soundness renders them invaluable for admixture with Eng-
lish wheats that are in any degree out of condition through moisture, and
the great proportions of the wheats harvested here have been in that con-
dition for some years past, a condition that must prevail in all other than
that of wheats harvested and stored during fine and favourable weather ;
and this the English farmer knows, greatly to his cost, is a state of climate
that is by a long way the exception rather than the rule. Added to their
dryness, the thinness of the skins of these wheats and consequent great-
ness of the vield of flour, must always place them in the front rank as a
“miller’s’ wheat, whenever they are handled with reasonable intelligence
and skill.

¢ Such unprecedented yields of flour, as shown by these wheats, rang-
ing (by ordinary grinding) from 7746 to 80'52 per cent., against English
652, and American spring 72'2, speaks volumes in their favour, and their
value is still furt 1er increased by ancther point of merit of almost equal
importance, vis., a larger percentage of bread may be obtained than from
any other of the flours included in this review.

“That, for the best of these Indian wheats (the fine soft white), on
the day they were valued on Mark Lane market, a price was ofiered as
high as that for American winters, New Zealand or English (see list of
values in synopsis), proves that the great value of the Indian wheats is
becoming recognised here, a knowledge that will ere long extend to all
our markets. The other lots of Indian (Nos. 2, 3, and 4) were lower in
value to the extent of 4s. to 5s. per quarter, as might almost have been
expected from the difference in colour and other characteristics; still, as
these latter wheats become better known here, this difference in price will
be somewhat lessened. Their beany flavour is not a serious obstacle, as

T, 651
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fair average deliveries, when well cleaned and properly dealt with, can
be employed in the proportion of 25 per cent. to 50 per cent. along with
home-grown or other wheats, such as Americans, possessing a fine sweet,
milky or nutty flavour. Glancing at all the facts here elaborated, it is
evident that these wheats afford. a lavger margin of profit, both to the
miller and bakey than any othev. ’

« We venture to record a conviction that we have long held, strongly
emphasized by the results of these experimental workings, of the measure-
less importance of the great resources of the Indian Empire being deve-
loped to the utmost in producing wheat for this country. Farmers here
are finding that to live they must produce beef and mutton rather than
grain, hence the greater need of resources of supply under our own con-
trol.

“The character and general excellence of Indian wheats are improving
with the deliveries of each successive season, The Indian wheats now
specially under review were delivered to us in excellent condition, with
freedom from dirt, barley, gram, and other impurities, also with a freedom
from weevil rarely equalled by Indian wheats, and there is, no doubt, an
outlet in this country and the Continent for unlimited quantities. *’

In addition tothe aboveit may be remarked that the hard white
wheat, which in England fetches from 4s.to §s. a quarter less than soft
white wheat, commands an extensive market and ready sale in Southern
Europe, where it is largely employed for making maccaroni.

CULTIVATED
RACES.

Admixture.

D= Forbes Watson discusses the commercial values of the various COD‘I,hA!EgglAL

wheats as follows :—

Sort WHITE WHEAT.— The quality of the samples of white wheat, for-
warded to this country, is, on the whole, surprisingly high, and Mr. Alexan-
der Smith, to whom they were submitted, reports that a considerable num-
ber amongst them are far superior to any Indian wheat, ever seen in the
London market.- The better qualities of wheat coming from Calcutta are
usually comprised under the classes No. 1 and No. 2 Club, the quotations
for which at the time of the last valuations, in the beginning of February
vt this year, were 42s. to 43s.'for No. 1, and 40s. to 41s. for No. 2. By
adding, the samples, which depart only a little from these values, to the
numbers contained within the abeveclasses, and by distinguishing those
either above or below them in value, the samples of soft whiteé wheat may
be arranged in the following five classes :—

Price per Quarter of

406 1b.
a. Samples of superior quality . . 5 . . 44s. to 48s.
b, o5 grade No. 1 . 4 i ‘ 435, 6d. to 41s. 6d.
c. % 3 T v : 4 2 305\ 6d. to 41s.
d. o ordinary quality . . . . « 375 to3gs:
e. Inferior samples . : . ; : 5 « below 37s,

T. 652"
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“The number of samples belonging to each class will appear froxﬁ the
following statement : — ﬁ 3

Number of Samples of Soft White Wheat (including‘ mixed

and semi-hard with predominance of soft white) of each
of the Classes under-mentioned.
NAME OF Superior No. L. No. Il. | Ordinary | Inferior
PROVINCE. quality, | Club 43s. | Club 3g9s. | quality, | quality,
44S. 0 48s.16d. to 4 s.|6d. to 41s.|375s. to 3g9s | below 37s. Total
per 6d. per per per per Ll
quarter of | quarter of | quarter of |quarter of | quarter of
4961b. 4961, 4061, 4961b. 4961,
Benpal) St 6 9 5 5 2 27
North-West  Prov-
inces and Oudh . 81 96 44 26 4 251
Ajmere and Mer- 3
wara . & 4 s 5 8 < o
SPanjabie | Sl 7 4 4 1 1 17
Sin : o . 53 8 14 17 2 41
Bomba . g 3 2 5
Central Provinces . 7 3 4 2 16
erar . - ¢ 25
Madras . 5 o .
Mysore . - . tue o o e b
Burma , o Y aa 3
All India . 5 101 123 73 51 9 357

“ Thus, out of a total of 357 samples, more than 100 samples are better
than Grade No. 1, and more than 120 samples come up to that grade.
The result would have been even more favourable if a certain proportion
of the samples had not been to some extent damaged by weevil.

« Four different types of grain may be distinguished among the samples
of soft white wheat, These are:— 1

% g, Wheat similar to-Australian or Californian, stout regular grains of
a brilliant colour, mostly very soft, and usually very uniform in quality and
in clean condition. ; ‘

}. Small berried wheat, more dull in colour than the foregoing, and less

uniform in quality, hardly any sample being quite free from admixture
with red or hard white wheat. ~ Frequently the admixture of red grains is
50 considerable that the wheat must be called mixed rather than white,
and there may be such a preponderance of hard or almost hard grains, as
to give to the sample the character of a semi-hard rather than of soft
wheat,
“¢. A large berried wheat, thick in the middle, pointed at the ends,
rarely uniform in colour, some grains as bright as the first variety just
mentioned, others more dull and grey, occasionally passing into red, but
more frequently mixed with hard grain, or passing into it by imperceptible
deg) ees, the individual grains being often partly soft and partly hard.
In fact, the greater portion of the samples of this description must be
described as semi-hard. ! !

“ 4, Wheat with a peculiar, short, roundish grain, in appearance like
pearl barley. It is the wheat kn_own under the names of raighumbree,
gﬂ hit, gilyit, or nikka in the Panjab, and of chunia, munia, or re muneer
in Oudh and the North-West Provinces. It occurs locally in Oudh, the
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North-West Provinces, the Panjab, and Sind, but it does not possess any
great importance, as it does not appear to be very prolific.  Although it is
mostly semi-hard or even almost hard, the samples were very favourably
reported on. \

““ The sample sent from the Delhi district under the name Gundun safed
may be accepted as the finest type of wheat grown in India. It is a soft
white stout grain, remarkably uniform in quality, and in clean condition.
The weight is very high, amounting to 65lh per bushel. It is equal to
the finest whe at grown in South Australia or California, the countries fram
which, of all others, the finest qualities of wheat are imported. It has been
valued at 48s. per quarter of 490fh, this being the quotation for best
Australian wheat at the time, and it has been declared equal in ISuality to
the finest sample of wheat shown in the late Paris Exhibition.
an exceptional sample. Wheat of equal value and of equal excellence
has been sent from Gya in Behar, Dawoodie, from Unao in Oudh, samau,
from Bulandshahr and Meerut in the North-West Provinces,  Safed,” from
Dera Ismail Khan in the Panjab, as also from Hoshungabad, in the
Central Provinces, white pissz, These places indicate the limiis of the area
within which the finest wheat is cultivated, and within which may be found
a considcrable number of samples ranging in value from 46s. to 48s., which
are but little inferior to the eight samples selected as types of the best
wheat, and which are mostly described by the valuer as being similar to
Australian or Californian wheat. Not only most of the 45 samples rang-
ing in value from 46s. to 48s., but also manry of the 48 samples valued
from 44s. to 46s., consist substantially of wheat of the same quality; all,
more or less, like Australian or Californian, and only slightly depreciated
in value by weevil, by slight admixture with red or hard grains, with bar-
ley, gram, or oilseeds, or impurities of other description. The local names
vary from province to province, but no corresponding difference appears
in the grain. The samples belonging to this class under the various
names of Pesse in the Central Provinces; showd in Sind ; Zurd kanak in
the Panjab ; Daudia, Safeda, Sctwa, Muria, Mundia, or Gajar in the
North-West Provinces and Oudh; dawoodia in Behar, are almost indis=
tinguishable in appearance, and all of equal excellence, though under the
same names many other samples may be found which are perfectly differ-
ent in appearance, and often really inferior mn quality.

*“The varieties previously described as the small berried and the large
berried respectively constitute the greater portion of the wheats of Grades
Nos. 1 and 2, and of those of lower quality. But in the comparatively
rare instances in which they are characterised by considerable uniformity
and softness of grain they range as high in value as the samples resem-
bling the Australian wheat, whilst the value of even this latter variety may
be reduced by the admixture of impurities to the lowest level observed in
any of the other varieties. "

“It has been already explained that both the small-berried and the
large-berried variety of soft white wheat are usually of less uniform
appearance than the Australian-like wheat, and that they frequently con-
tain a considerable admixture of red and of hard white wheat, so as to
render it often difficult to decide whether a given sample should be classed
asa red or a white, a_hard or a soft wheat. This seems to afford an
explanation why the same name so often serves to designate varieties of
grain which appear to be very different from each other. Thus, under
the name of jamali, a number of small-berried varieties were sent from,
Bengal, some of which were soft and white, others perfectly hard, white
or red, others again, a beautiful soft red, while most were rather mixed in
character. In the same way the large-berried. soft variety ocours frequent-
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ly under names like burghona, anokha, kathia, jalalia, and bansi,
usually applied to hard white wheats, or even under the name of desi
usually applied tored wheats, and, in fact, itis rarely free from a con-
siderable admixture of hard grains, even if the individual grain does not,
as is often the case with the dansi variety in the Central Provinces, pos-
sess a mixed character, partly soft, partly hard.

“« Every defect in the way of colour, uniformity, and softness of the grain
diminishes in a corresponding manner the value of the sample, but the
quality is even more seriously deteriorated by the admixture of foreign
substances, especially of barley, gram, linseed, and rapeseed or other

rains, Other impurities, such as lumps of earth and clay, and chaff,
ikewise occur and often reduce the value of the wheat considerably In
many of the samples mere screening would suffice to separate the fine
grain from the impurities and to improve the value by as _much as ss. per
quarter. For instance, a sample from the Etawah district, mundia, has
been valued at only 37s. on account of the considerable admixture of bar-
ley and gram, an(i' impure condition generally, but the valuer reported
that by cleaning the value could be raised to 42s. It may be noticed that
the Sind samples especially suffer from the presence of barley, and that
the wheat, which is often of the finest quality, is thereby rendered often
quite unsaleable, as being in its actual condition quite unfit for milling.

“ The majority of the finest specimens, ranging from 45s. to 48s. per
uarter, come from the North-West Provinces and Oudh. The Central
rovinces come next, and there are likewise some specimens from Behar,

and from the Panjdb. No samples equal to the foregoing appear from
Bengal proper, although soft white wheat, of a tolerably good qualn?r,
mostly of the small-berried kind, is grown as low down as the Hooghly
district, and a sample from Beerbhoom was fully equal to Grade No. 1.
As regards the Panjib again, the best samples all come either from
the Delhi and Hissar divisions immediately adjoining the North-West
Provinces, or else from the Trans-Indus c{istricts, in which the wheat
resembles the fine variety cultivated in Upper Sind. But from the Panjib
proper, between the Indus and the Sutlej, no perfect samples of pure soft
white were available for report, even the best being rather semi-hard than
soft, and the grain less uniform than in the samples included in the fore
going list. Nevertheless, it would not be fair to conclude, on this account
alone, that the cultivation of wheat is conducted less carefully and skilfully
in the Panjab than in the North-West Provinces, because the fragment-
ary nature of the Panj4b collection already commented on, and specially
the highly weevilled condition in which most of the samples arrived, make
it impossible to accept the Panjab series of valuations as 2 fair representa-

tion of the cultivation of wheat in that province. It must be also remarked
most exposed to

that the softest, that is, the finest, specimens, are those d
destruction by weevil, and it is likely that but for their weevilled condition
f the Panjab referred to would have

some of the samples from the parts o '
been as favourably reported on as the finest samples from the North-West
Provinces, The same applies to Sind, from which a number of samples

were sent equal to the finest grown in India, but their weevilled condition
Erevented their being valued at anything like the prices assigned to the
estsamples, The districts under Bombay sent no samples which could be
compared with the finest wheat of the Central Provinces, but a few samples
were sent from Broach and from Khéndesh which come up to Grade No. 1.
“The weights;er bushel given in the above list of samples are very
high, notwithstanding that some of tbe samples were touched by the
weevil. None weigh less than 6olb per bushel, whilstin some cases the

weight goes up to as high as from 63 to 6sh.”
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LARD WHITE WHEAT.— There is much less variety among the differ- | o ARG
ent samples of hard white wheat than among those of soft white wheat |cOMMERGCIAL
already noticed. A great number of samples resemble in appeatance the | VALUATION.
large-berried soft or semi-hard wheat already described, only that they | garq white.
are completely hard and translucent. Others, with the same difference, i
resemble the small-berried soft or semi-hard variety. There is, in addition,
a considerable number of samples with a long thin ricey grain, resembling
some of the inferior varieties of hard red wheat. These latter samples,
frequeritly known under the name of Khattya, Kathe, Kuthya, are really |*
an inferior grain in every respect, and the samples are rarely in a geod
condition, most of them containing chaff, dirt, and foreign substances™in
considerable quantity. But among the large-berried samples there are
many of a very high qua]it}l, with clear uniform grains in good condition
and free from impurities. In fact, many of these samples are equal, if
not superior, to the best hard St. Petersburgh or Kubanka, which is
usually considered as the type of wheats of this kind. The highest prices
realised by the hard white wheats are, however, much below those ranging
in the London market for the soft wheats, and, as already remarked, the
Mediterranean, and especially Italy, seems to afford the best market for 1
wheat of this description, whichis in demand there for the manufacture of !
macaroni, and frequently fetches prices as much as ss. per quarter in excess Vo
of the quotations of the London market.

« No classification in any way resembling that of the soft white exists
for the hard white wheat ; but in order to obtain a view similar to that
given for the samples of the former variety, the hard white wheats have
been arranged in groups corresponding to the same ranges of pfice as
those of the different classes of the soft white. The following table shows
the result of this classification :—

NuMBER OF SAMPLES OF HARD WHITE WHEAT ¥
OF A VALUE PER QUARTER EQUAL To THAT OF
THE UNDER-MENTIONED CLASSES OF SOFT

NAME OF PROVINCE. WHITE ' WHEAT.

Class 1., | Class II., | Ordinary | Inferior

435. 6d. tolsgs. 6d. to| quality, | quality, | Total.

475. 6d. 415, 37S. to 30s.| below 37s.
Bengal =~ . . > s 3 4 5 12 .
N.-W. Provinces and Qudh . 5 23 8 1 a7 . "
Ajmere and Merwara . : i 1 \
Panjab . 5 : - 2 i 3 N
Sin 3 4 3 s o 8 7 15
Bombay . . . . 3 29 2 1 6o
Central Provinces . e 5 L] 8
Berar . S . . . 2 19 10 31 \
Madrag oo ST < YA \
Mysore o 3 i
Burma . . . silbn e o o by lar I weee il A G O I

TorAL £ (g ) 8z 61 10 617

« It will be seen that a considerable proportion of the samples is supplied
by Bombay and Berar, from which hardly any samples of the soft wheat
were sent, These twa'provinces supply, by themselves, more than one half
of the samples of hard white wheat. he number of samples sent from )
the North-West Provinces and Oudh is large in itself, but it appears small
when compared with the number of soft white samples from the same

arts, which was almost seven times larger.

¢ The finest samples of this wheat is dansé, from Khéndesh, valued at
42s. 6d-, thongh even this sample would have been probably surpassed bya| "}
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North-West Provinces and Oudh sent under the names of barha, tamla,
anckha, and others are equally good. One of the best samples, ganga-
jali, valued at 42s., comes from the Maldah district in Lower Bengal,
and, altogether, the cultivation of hard white wheats, if restricted to a
smaller area than that of the soft varieties, results in the production of
many samples equal to the finest grown in any country, which, sent to a
suitable market, would be likely to realise prices almost as high as those
obtainable for the best descriptions of soft white wheat. It may likewise
be noted that the hard wheat appears to be on the whole less liable to
suffer from weevil than the soft variety. The weights per bushel are
almost as high as in the soft white ; all but a few are above 6ol per bushel,
some as high as 643fb. Of the few samples below Golb most are so much
weevilled that the loss of weight is accounted for.”

SoFT RED WHEAT.—* The condition of most of the samples of soft red
wheat affords evidence that its cultivation is conducted with much less care
than that of the fine white varieties. They are, as a rule, much mixed
with barley, gram, or oilseeds, and foreign substances of all descriptions,
and the grain is rarely so uniform in its quality as in the good white
samples. The striking uniformity in the Native names for the red wheat
isin itself a proof of the smaller estimation in which it is held by the Native
agriculturist. In the greater number of districts, in which half a dozen or
more different varieties of white wheat will be cultivated under as many
different names, the red wheat will be known only under the generic deno-
mination of lal or surkh, indicating that the process of selection of seed
and cultivation of special varieties has been applied to red wheat in a much
smaller degree than to the white wheat, The red wheat is, however, deserv-
ing of more attention than it now receives, for the soft red varieties are ex.
ceedingly suitable for the English market, and very readily saleable. The
following table shows the number of samples and their range of prices for
each province in India, the classes being those adopted for the soft white
wheat, as there is no corresponding classification for the red variety : —

NUMBER OF SAMPLES OF SOFT RED WHEAT OF A
VALUE PER QUARTER EQUAL TO THAT OF THE
UNDER-MENTIONED CLASSES OF SOFT
- WHITE WHEAT.
NAME OF PROVINCE. 4?Slazfil.t,o| iy Ordinary | Inferior
. 6d. s I1., ality
| 43s. 6d. | 30s. 64. qsu,ihtt);’ thcfig‘tv) * | Total.
perquarter, to 41s. 395 375
of 406. | |t o Ly
Bengal 3 v . § 3 i1 6 I 2t
N.-W. Provinces and Oudh . 2 23 38 8 71
Ajmere and Merwara . ’ 2 1 3
Panjab 5 ‘ 2 7 1L 10 30
Sin s y . 1 1 2
Bombay - 3 ¢ 8 5 = 13
Central Provinces. I 2 10 13
Berar . 3 4 v 7
Madras .
Mysore |
Buorma . = TR P R T o a7t e ARt
ToraL [ Yo " Vil T8 74 21 161
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“ As may be seen from the foregoing table, the provinces it which the soft
red wheat is chiefly grown are the same as those in which the soft white 1s
cultivated ; but he limit of cultivation of the former, as previously remarked,
extends rather further to the south than that of the soft white variety.

‘¢ Many samples represent wheat which is very suitable for the English
market. The finest sample is one from Ajmere, Khavcha baja ; but, there
are numerous sarmiples almost equal to it from Bengal, the North-West
Provinces, the Panjab, and the Central Provinces. The samples from the
provinces ‘just named are, as a rule, comparatively light in colour, and
quite as soft as the softest white wheat. But from Bombay a good many:
samples of a large-berried wheat were sent which deserve rather the name
of brown than of red wheat, on account of the darkness of their colour.
They are also much harder than the usual soft wheat, in fact, almost hard.
Still some of the samples grown in the State of Bhownagar are favourably
reported on, with values up to 40s. 6d. per quarter. It may be likewise
remarked that in the 1’anjab, from which several of the best samples were
obtained, there appears to be grown in many districts a very degenerate
kind of red wheat, in which a large proportion of the grains are so thin
and shrivelled that they resemble rather grass seeds than the berries of A
cultivated grain. apins

“« The prevalence of inferior varieties in the Panjib may be gathered
from the fact that out of 30 samples of soft red wheat 10 are classed as
inferior, being in value below 37s. the quarter, whereas out of 131 samples
sent from the other parts of India only 11 are inferior. The weights per
bushel are as high as in the preceding group, rising to 6441, and only in
three instances is the weight below 6olh.” '

Harp RED wHEAT.— The following table shows the number of samples
and their range of prices :—

NuMBER OF SaMPLES OF HARD
RED WHEAT,

NAME OF PROVINCE. Ordinary Taferior
quality, uality, Total.
37s. to 30s. | below 37s.
Bengal . 3 . . . . A 2 6 8
North-West Provinces and Oudh o 3 4 151 15
Panijib § 3 3 5 3 . 4 4
Sin - : : q . : :
Bomba % ! ‘ v ‘ % 3 3t 29 6o
Central Province o - 3 8 < 11 1 12
Berar . v v . o 0 13 3 16
Madras . s : . 5 5 13 18
Mysore . . o A v 1 5 6
Burma : . . . . . . 2 2
i i il
ToraL : 68 74 142

e ) i

Most of these samples come from the Deccan and Southemn India, and
a very large proportion arg, inferior in quality—very thin, hard, and very
dark. Wheat of this description is not in good demand in the London
market.” T

Though the general price of wheat has altered considerably since the
above report was written ten years ago, the information regarding the
comparative values of the various kinds, and their geographical distribu-
tion, remains thoroughly applicable to present conditions. - A selected list
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of the better forms of each commercial class will be found in the chapters
on races under each provincial heading. ;

ADULTERATION, (Conf. with pp. 110-116, 169-171, 186).

Since the commencement of the Indian export trade in wheat, it has
had to labour under a great disadvantage owing to the dirty condition
of average consignments,and to the frequency of adulteration’ with linseed,
gram, barley, and other seeds. These faults still persist to a large
extent ; thus Dr. Watt, in 1888, commented on this subject as follows : —

“ There is a strong feeling that the severity with which the Calcutta
merchants seem to wish to preserve the minimum refraction, at five per
cent., is distinctly operating in the direction of lowering rather than
enhancing the trade. This is too large a question to deal with in this
place. Its issues extend to Europe. We were once walking through the
Exchange where samples are exhibited on which the Mark Lane trade is
transacted. One of the most influential corn-merchants in town thrust
his hand into a sack of Indian wheat and exhibited the dirt it contained.
Pointing to the gram in one sample, the barley in another, he remarked,
¢ Could you send us your wheats free of mud, and not adulterated with
these other grains? It would command a much higher market.” The reply
might fairly well have been given, ¢ When you use your influence to abo-
lish a fixed rate of refraction, Indian wheat within a twelve-month will
reach the market in a perfectly clean condition.’

It would be absurd to expect a cultivator to sell clean wheat when
he would be paid exactly at the same rate as if it contained five per cent.
of dirt. That is precisely the position ; and the Bombay Chamber of
Commerce appears to be giving indications of a desire to lower the rate
of refraction to two per cent. Why not abolish it entirely, and pay lower
rates for all adulterated wheats? One Bombay firm has announced that
it will pay at a higher rate for clean wheat than for wheat containing dirt
and impurities.* ‘¢ A most elaborate investigation has been instituted in
every province of India into the question of this adulteration. With few
exceptions, indeed, it has been found that the cultivator takes no part in
the trade of adulteration. His methods of winnowing and storing are
imperfect, but there is no inducement to modify this. He can clean now
his grain, by the means at his disposal, considerably below the accepted
rate of refraction. He makes no gain by producing clean; on the con-
trary, he is perfectly well aware that the middlq-me{l employed by the
exporting firms adulterate the grain before making it over to the firms
that pay them at a minimum rate of five per cent. refraction. * An exten-
sive correspondence has passed on this subject. The Indian Chambers of
Commerce keep recommending to Government that the only action that
can be taken is to urge upon the cultivators to grow only the better-class
wheats, to avoid growing mixed crops, and to endeavour to produce as
clean a grain as possible. For what purpose? That specially, prepared
particles of mud, to the extent of the five per cent., may be added by the
middle-man at the cost of the cultivator, who is paid as if it had been
there originally.”” There is apparently little doubt that the question does,
as stated by Dr. Watt, rest almost entirely with the merchant, and that
a clearly expressed demand for cleaner wheat, and a reduction or with-
drawal of the present standard of refraction might be productive of much
good. Since 1886 the Bombay Chamber of Commerce have agitated

# [t is understood that it has \'vithdrawn from that offer ; it may be added, however,
that the Bombay rate of refraction has for some time been fixed at 2 per cent., while
that of Calcutta remains at 5.—Ed., Dict. Econ. Prod.
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strongly 1n favour of the reduction of the standard of refraction to 2 per

cent., and during the past two years the question has occupied the attention'

both of the Government of India and home authorities. A long series of
Reports and Pdpers was published in 1888-89 containing the result of much
careful enquiry into the subject. The following information on the forms
of contract, etc., method of sales and general condition of Indian wheat
in the London market, was supplied by Messrs. McDougall Brothers -

““The form of contract used in the United Kingdom in the sale of
Indian wheats stipulates that the quality shall be of fair average quality
(f. a. q.) of that month’s shipment, and does not make any mention of a §
per cent. refraction. The Corn Trade Association arranges, with dock
companies and others, to draw samples from each parcel received at the
different ports, and from these samples the month’s average is then mixed
and prepared. Sales are generally made in lotsof 100 tons each, and
in shipping a bill of lading is made for each 100 tons, this having been
found a convenient quantity. A very considerable trade is now done in
buying and reselling Indian wheats on the f. a. q. basis.

‘¢ This helps to explain how it is that any parcel of sgecial quality would
receive little or no attention. Such a parcel would have to be sold by
sample, and each buyer would have to inspect and pass on the sample,
the first seller would have to seal it, and there would be much trouble and
uncertainty if the parcel were sold several times. Thus the objection of
the merchants and millers would be to selling or buying each parcel by its
own special sample. If regular supplies of clean wheat could be ensured,
there is not the slightest doubt but that they would much prefer, and
would gladly pay for, clean wheats. We have personally inguired of
many millers and dealers. and, without exception, they express a desire for
clean wheat, some remarking, ¢ Do you not think we should give a less
price for Australian wheats if they contained dirt?> Many of the largest
millers have met the difficulty by erecting extensive washing and cleaning
machinery, which gives them somewhat of an advantage, and so are will-
ing that Indian wheats should continue as at present, but many millers
are prevented using Indian wheats by the need of such machinery.. This,
we are informed, is still more the case on the Continent.

* During the last year or two special samples of ‘selected Bombay®
wheat have been offered upon the market, and command higher prices
than No. 1, Bombay. They are guaranteed to contain—

91 EZ; ;:t?tt gff r‘t’gg“ﬁﬁz};t&at} 6d. Nto 9d.Bhigher price than
Not more than 2 per cent. of dirt i T ombeys

92 per cent. of white wheat }4%& to 64. higher prite than

6 per cent, of red wheat No. 1, Bombay.

Not more than 2 per cent, of dirt

“ [t is important that different kinds of wheat should as much as possible
be kept separate. The admixture of hard and soft, and white and red
wheats prevents the miller using each to best advantage. Red wheat
mixed with white prevents the white from being used for the finest flours.
Hard wheats require damping to a much greater extent than the soft, so
that if mixed together one is always either too much or the other too little
damped.

_“ A remarkable point about the exportation of Indian wheats is that
shipments of new wheat, ¢.¢., those shipped March, April, and May, are
S0 very superior to those shipped later in the season, .z., August, Sep-
tember, and October. These latter are often so disappointing to millers
who have expected to receive bulks equal to early shipments that it has
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forced many to decline to deal in these latter shipments, for if the whole
of a month’s shipments were of low quality there would be no allowance
on the f. a q.terms. The poor quality of the late shipments may arise
from the storing of wheat in pits, some part of the wheat is almost certain
to be damaged, and also gets a further admixture of dirt. A remedy for
this would be to store the wheat in properly constructed public granaries
until required for shipment.

“Large seeds, such as gram and peas, are easily removed by sifting,
and also the small seeds, such as linseed and rape, but it is almost im-
possible to separate such seeds as barley, &c., they being about the same
size as wheat. The presence of stones is the greatest difficulty the miller
has to contend with, and these are found in the red Bombay and Atbara
wheats. -

“ The information we have gathered is unanimous on the following
oints :—1, clean Indian wheats are much desired ; 2, extra price would
e paid for clean wheats; 3, clean wheats would cause much increased

use; 4, wheats carefully selected should be as near as possible of one
sort, being then more valuable than when mixed together; 5, that the
practice of mixing dirt and seeds is most detrimental to the practical
value of Indian wheats, and urgent steps should be taken against it.”

A communication from the Director of the Agricultural Department

in Bengal, in 1887, shews clearly ;—(1) that export houses have declined
to pay any better prices for wheat with only one or two per cent. of dirt;
(2) that it is, therefore, directly to the disadvantage of the Indian re;yat or
middle-man to deliver wheat with anything less than 5 per cent. of dirt;
and (3) that these »ayats and middlemen actually and systematically mix
a certain proportion of dirt with their wheat before they deliver it to the
export houses. In support of these facts many authentic statements
might be brought forward, but the following quotation {rom a letter sent
to Mr. Finucane, the Director of Agriculture, Bengal, may be accepted as
forcibly representing the existing state of matters : —

“1 have had a remarkable confirmation of these views from the
Manager of the Dumraon Raj, the Honourable Jai Prokash Lall. The
statements he made were so significant that I took a note of them at the
time, and at the same time informed him that I should embody them in
this report. - The Manager said that, about two years ago, when the pros.
pects of the wheat trade were apparently good, he seriously thought of
cultivating wheat on a large scale. He estimated that on the Raja’s
estates there were 300,000 acres of land capable of growing wheat, and he
proposed commencing operations with a capital of two lakhs. His idea
was to induce the »ayats to grow wheat alone by means of adyances in coin
and seed, and he intended purchasing machinery, such as he had seen at
the Calcutta Exhibition, for cleaning the grain. All that he now required
was a remunerative market. Last year, when in Calcutta on Council
business, he called at the office of Raili Brothers, and after telling them
his plans asked what price they would give for clean grain. Ralli
Brothers informed him that, owing to the action of the merchants in
England, they could not afford to pay more jor aclean sample than they
now did fov grain with 5 per cent vefraction. Upon hearing this the
Manager abandoned the idea of growing and clmuz'ng wheat on a large
scale. It is difficult to overrate the significance of this anecdote, which
appears to prove conclusively .that, so long as merchants will not pay a
higher price for clean grain, it is useless for Government to think of in-
ducing cultivators to change their present practice.

“ T then asked the Manager about wilful adulteration. He said that he
had a gola at Jtari, near Buxar, from which he used to s¢ll wheat on
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rather a large scale to the agent of Ralli Brothers at Buxar. Thewheat,
as he got it, did not contain § per cent. of foreign matter. Accordingly,
his servants were directed to mix two maunds of earth with every 100
maunds of grain, so as to bring the adulteration up to the required stand-
ard. This earth was treated with water and specially prepared for the
purposes ‘of adulteration. The suggestion for adulterating the grain in
this way came, as the Manager says,from the employés of Ralli Brothgrs.
This fully bears out what Major Boileau says, that grain dealers in Dinas
pore wilfully adulterate their grain, adding about two maunds and thirty
seers of dry clay, bhusf, and other grains to every hundred maunds of
wheat. Mp. T. Gibbon, C.L.E., the Manager of the Bettiah Raj, told me
that wilful adulteration was practised by the petty dealers in Chumparun,
and Mr. Carnduff, writing from Hajipore, a large grain mart, says, ‘ In
the hands of the middle-men, when the grain is l_od%ed in their golas, sgch
grains as Akla pipra are, I understand, intentionally added with a view
to adulteration. Mr. Jenkins, from Buxar, who has cleasly paid a good
deal of attention to the subject, is.of the same opinion.

« As regards the alleged imperfection of present arrangements for
winnowing, it will thus be seen that the mixture of dust from the thrashing
floor forms a very small portion of the impurities found in Indian grain,
and that the present arrangements for winnowing are as good as can be
hoped for under present conditions. It will, of course, be desirable to
effect improvements in winnowing and thrashing, should any be found
possible ; but the root of the evil complained of can only be reached by
the abolition of the system of allowing a minimum refraction of 5 per cent.,
a remedy which lies in the hands of the merchants themselves. The facts

mentioned by the Manager of the Dumraon Raj show conclusively that
¢clean grain will be forthcoming if the merchants pay for it, and that it
will not be forthcoming, however perfect the winnowing and .thrashing
arrangements may be, so long as a minimum of 5 per cent. is allowed. for
impurities, be the samples ever sp clean.

“ These facts and arguments have been brought to the notice of the:
Calcutta Ci.-mber of Commerce, who, while not denying their force,
express regret that they are unable, in the present state of the trade,.
to alter the existing practice in this respect. As long as that practice con-
tinues, it would appear tome to be futile for Government officers to talk to-
cultivators of the advantages of producing entirely clean grain. On the
contrary, if Government officials interfere at all in‘the matter, it should
be by explaining to the cultivators that it is their interest to mix at least
5 per cent, of foreign matter with clean grain before offering it for sale.”

It is obvious that this wilful admixture of dirt with fairly clean wheat |

must be a great disadvantage.  Not only does it decrease the value of
Indian wheat and renders its extensive employment by small millers
. who haye no cleaning apparatus, out of the question, but it involves the
wasteful expenditure of the freight of some 30,000 tons of impurity
annually, and a comparatively large and similarly useless expenditure in
conveying the grain from European ports by rail to the localities of
consumption. Kor many years the Bombay Chamber of Commerce have'|
made strenuous endeavours to do awa with the f. a. q. system, and to
introduce sale contracts on the scale of a refraction of not over 2 per cent.

In 1888 they addressed representations on the subject to the London
and Lrverpm\Commercial Trade Associations, urging them to assist in |
the matter. The former Association replied by stating that they did |
not see their way to making any alteration, but the latter agreed to 1
alter the standards on which wheat sales were made, and advocated |
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that in future these standards should contain only 2 per cent. of dirt,
seeds, and grain other than wheat.

In 1888-89 a series of questions were, at the request of the India Office,
issued by Messrs. McDougall Brothers to a number of millers in the
United Kingdom with the following results: —

Question 1.—Do you use Indian wheat in quantity ? 249 millers
state that they use Indian wheat in quantity ; 259 millers only use Indian
wheat in limited quantity ; 2 do not reply to this question.

Question 2.—1f not, are you prevented from so doing by its impuri-
ties? 348 millers state that they are partly prevented from using Indian
wheats in consequence of its impurities ; 41 millers having the necessary
machinery to deal with the dirt, etc., are not prevented from using Indian
wheat ; 121 do not reply to this question,

Question 3.—~Would you use larger quantities if free from admixture
and impurity? 461 millers state that they would use a much larger quan-
tity of Indian wheat if they could obtain it in a clean state; 27 millers
state that even if clean they could not use a larger guantity of Indian
wheat ; 22 do not reply to this question.

Question 4.—Is the admixture of red wheat with white wheat of serious
consideration to you? 229 millers state that the admixture of red (or
hard) with white (or soft) wheat is of serious importance to them, as the

“red hard wheat can only be reduced by “roller mills’ ; 256 millers, most of

whom have roller mills, are indifferent as to the admixture; 25 do not re-
ply to this question.

Question 5.—The shipments in the later months of the year show con-
siderable increase of impurities. Do you in preference secure the earlier
shipments ; and, if so, do you pay a higher price for the same? 322 mil-
lers state that they prefer the early shipments and pay higher prices for
them ; 16 state that they are indifferent, it being merely a question of re-
lative values; 172 do not reply; most of these millers dealing indirect
with merchants are unable to give an gpinion.

Question 6.—Would you approve of a form of contract limiting the ad-
mixture of dirt, seeds, and grain other than wheat to.2 per cent. in prefer-
ence to the present ‘f. a. q.” form? 429 millers express. their warm ap-
proval of a form of contract limiting the admixture to 2 per cent. ; 4 millers
are against any alteration ; 77 who do not reﬁ)ly are mostly millers unac-
quainted with the form of purchase ; they buy locally from merchants.

Mr. McDougall, commenting on these results in his letter to the Under
Secretary of State, dated March 1889, remarks: ¢ The replies now re-
ceived conclusively prove,—1, that the impurities in Indian wheats greatly
restrict their use ; 2, that clean Indian wheats are much desired. and would
cause a largely increased demand and a higher price; 3, that millers ear-
nestly desire 4 new contract form limiting admixture to under 2 per cent.

*And I have now to suggest several means which would ensure the ob-
ject aimed at :—1, by the mutual consideration of the subject by the Indian
Council and by représentatives from the various Corn Trade Associations;
2, by the formation of a syndicate to purchase and export clean Indian
wheats; 3, by the intervention, should it be found necessary, of the Gov-
ernment of India, to make it fraudulent to deal in, or export grain, to be
used for human food, in any way adulferated.

[ am sanguine that the first of these suggestions may of itself prove
successful in bringing about the desired reform, as I cannot but think that
the selfish interest of a few large firms must give way to the unanimous
desire of the millers of this country, and to the great ultimate benefit of all
concerned. But, if not, I do not hesitate to strongly advise that the

third of these suggestions should be promptly adopted.
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“In connection with this inquiry, I think the fact should not be over-
looked that Italy, France, and Belgium are buyers of the better class
Indian wheats, and if these wheats were clean there is no doubt _thxs por-
tion of the trade would receive a great impulse, as on the Continent they

are less able to deal with the impurities than we are here, and consequently |

only the high class wheats are in demand.”

“ The first of these proposals was carried out by Government on the@th
May 1889, on which date a conference was held on the subject at the India
Office under the presidency of Viscount Oross, G.C.B., Secretary of State
for India. Besides members of the India Council and Departmental offi-
cials, many delegates and representatives of Chambers of Commerce, Corn
Trade Associations, and large private firms were present. With the excep-
tion of the London Corn Trade Association, which maintained its former
attitude of preference for the existing contract, nearly all the representa-
tives recommended that an attempt should be made to raise the basis to 2
per cent. The general concensus of opinion, in opposition to that of the
London Corn '%rade Association, appears to leave little doubt that the
latter body was in the wrong, a supposition confirmed by the following re-
port of the Bombay Chamber of Commerce (1889) :—¢ At the London Con-
ference a statement wasread on behalf of the London Corn Trade Associa-
tion which, in the opinion of your Committee, contained so many mis-state-
ments both as to fact and theory, and was so misleading in purport, that
they decided to address His Excellency the Governor on the subject, with
the view of recording their protest against the arguments and figures used,
and, if possible, leading to further action with the view of improving the
cleanliness of Indian wheat. Qwing, no doubt, to the promptitude with
which the matter was taken up and discussed by your Committee, and the
unanswerable character of their arguments, the London Corn Trade As-
sociation have so far modified their views that in a circular, dated 14th
November, they have intimated that they had taken measures to get the
various qualities of Indian wheat analysed, and, as the result of that ana-
lysis, have prepared a table showing the extent of impurities in the standard
samples which the Association would recognise as allowable in shipments
made before and after the monsoon. This table, however, so distinctly
recognised a larger proportion of impurities than there was any necessity
for doing, that your Committee addressed the London Corn Trade Asso-
ciation on the subject by the return mail, pointing out that in nearly every
description of Bombay wheat, with the exception only of Neo. 1 Club and
Red Club, the impurifies allowed,.even for ante-monsoon shipments, were
in excess of the adulteration shown by their own analyses, This, the Com-
mittee showed, simply amounted to recognising a standard of impurity in
excess of existing conditions, and so far, therefore, from assisting the move-
ment towards greater cleanliness, would really be retrogradeineffect. The
Committee strongly urged the London Corn Trade Association to reconsi-
der the subject and advocated a 2 per cent. refraction as one which
would induce efforts being made to attain greater purity, and one at the
same time which would be perfectly attainable without the necessity of ex-
tensive mechanical appliances for cleaning purposes. To this communica-
tion there has not as yet been time for receipt of a reply, but the Committee
trust that this matter will not be allowed to rest, and that future Comumit-
tees wlll'contmue to agitate for the introduction of a basis of contract
which will ensure Indian wheats being exported in a cleaner, and therefore,
more merchantable, condition than has hitherto been the case.”

In addition to the accidental and introduced foreign matter in Indian
wheat, a large amount of the impurity which exists is doubtiess due to the
action of weevils, especially in the later or post-monseon consignments,
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Many proposals have been made regarding methods of remedying this
evil, and here, certainly, the remedy rests almost entirely in the xands of
the agriculturists. The subject has been already discussed and need not be
again gone into (see Pests, Insects, Vol. VI., Pt. 1., 145).

It is encouraging to observe that the endeavours made to improve the
standard have met with a certain, though as yet very insufficient, amount of
success, Thus the Hon’ble Mr. Benett, in the final crop report for the
year 1889-go, writes :—* The Liverpool and London Corn Trade Asso-
ciations have now reduced the refraction for Calcutta and Bombay
shipments from a uniform amount of 5 per cent. to quantities varying for
ante-monsoon shipments between 3 per cent. and 4 per cent., of which
1} per cent. may be dirt, and for post-monsoon shipments between 33 and
5 per cent., of which 2 per cent. may be dirt. Inthe case of Karachi,
however, it has been considered necessary to fix the high rate of 5 per
cent. for ante-monsoon and 7 per cent. for post-monsoon shipments.
The Bombay Chamber of Commerce has pointed out that there is really
no difficulty in buying wheat with impurities not exceeding 2 per cent.,
and confirms the conclusion that the mixture with dirt is made between
threshing and shipment. The concession of the Association therefore,
it is to be feared, will but little affect the trade. But though slight, it is
Eerhaps an indication of a tendency to give way under the pressure which

as been brought to bear on the London Association by several of the
other commercial bodies, and in particular by the valuable evidence
brought to light at the conference held at the India Office. On that
occasion it was clearly shown that although speculative buyers might all
prefer the higher refraction, the millers of the United Kingdom were
exceedingly anxious to obtain the cleaner article, and were largely pre-
vented from using Indian wheat by its high percentage of impurities, due
solely to the high refraction with which it is bought.*

*The Government of India, at the instance of the Secretary of State, is
in correspondence with Local Governments and Administrations re arding
the expediency or otherwise of introducing grain-elevators into India with
the view of cleaning, grading, and handling wheat. The introduction of
these methods, it is to be feared, however, will be useless until the trade
shows itself ready to buz clean, and nothing but clean, wheat The ele-
vator system, however, has the merit of doing away with the necessity for
arbitration and analysis of samples. It is being introduced by Russia and
may serve to increase the advantages which that coantry already possesses
over India in its competition for the wheat trade of Europe.”

PRicES.

‘The local prices of wheat and other food-stuffs have been recorded
fortnightly in every district, and even in every large town in each district
during the past thirty years. An examindtion of these elaborate returns
reveals the fact that the price paid by the consumer to the local grain mer-
chant has varied excessively from month to month and from year to year ;
indeed to such an extent has this been the case that it would be quite un-
safe to attempt to express average prices for large areas. India, unlike Eng-
land, is entirely dependent on her own produce for her food-supply, hence
scarcity or superabundance brings about an instantaneous change in local

R
by wﬁght.
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# 1t is understood that an advantage of much moment to those who have desired
to uphald the refraction standard exists in the fact that wheat, when purchased by
measure and sold by weight, leaves a large margin of profit owing to the greater
weight of the adulterants. If this be so in India, it seems desirable that this feature
of the controversy should be more clearly brought out than has been done hitherto.—
Kd., Dict. Econ, Prod.
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PRICES. It is evident from these figures, that the price of wheat in India
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depends almost entirely on local conditions, and is practically quite uncon-
nected with the question of foreign demand.

In Europe the prices of wheat from every source have undergone an
almost continuous fall for many years. Itis worthy of note that Indian
wheat has relatively maintained a somewhat higher value than others.
Thus, Mr. McDougall publishes the following comparative list of prices
for No. 2 Club, Calcutta, and English wheat, from 1877 onwards :—

N(?élzc u(éltl;b' English.
Per 4921b Per 4801
18727 . o . 50°6s. 56°9s.
It 1878 9 s 46°3 46°s |
{ 1879 X ¥ 500 43°10 |
1880 il 2 453 41°5 '
1881 ’ A 5 45°Q 45°'4
1882 . . . 43°'4 45°1
18837 . . 39'1 41°7
1984 . 6 g 32°10 35'8
1885 . o A 33’2 32°10
1886, . . 3110 31’0
1887 - A ; 31 32°6

In June 1888, the Mark Lane price was 32s., and, at the same date in
1880, it had fallen to 2gs. per quarter.

In 1890 the prices ruled very closely with those of 1888, s, 29s. 10d.
per quarter until the first half of May, when there was an upward tenden-
cy, the latest quotation up to June 1zth being 3is. 74. per quarter.

PRODUCTION.

_ The question of the total wheat production in India is one which there
is some difficulty in estimating, but is of much interest as bearing on a
possibly increased demand for the Indian cereal. Dr. Forbes Watson,
i _his paper on Indian Wheat in 1879, made the following estimate of the
wheat outturn of various countries :—

“ All available facts point to the conclusion that, as regards wheat,
India may shortly become one of the chief sources of supply for the United
Kingdom. It must be bornein mind that Indiais one of the largest
wheat-producing countries in the world. The production of the United
Kingdom amounts to only about 10,000,000 to 13,000,000 quarters per
annum. Austro-Hungary, Italy, and Spain each produce about the same
q}:xantity. Germany produces from 15,000,000 to 18,000,000 quarters, and
the two countries which produce the largest amounts are France and Rus.
sia, eact producing from 30,000,000 to 35,000,000 quarters per annum.
Both are surpassed by the United States, which produced during each
of the past two years upwards of 43,000,000 quarters: No complete stad-
tistics exist for India, but we know that the Panjdb alone produces about
as much as the United Kingdom, Oudh about 3,500,000 quarters, the
Central Provinces about 3,000,000, and Bombay not much less. The
production in the North-West Provinces praper has never been estimae
ted, but must be fully equal to that of the Panj4b, and that of Behar is
also known to be considerable, Thus the yearly production of the pro-
vinges under direct British rule will amount to from 30,000,000 to
35,000,000 quarters, or to the same quantity as that produced by Russia
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or France. But if the Native Statesin the Panjib, Rajpitdna, Mélwa,
Bundelkhand, and Guzerat be added,in all of which wheat is largely
cultivated, it will be found that India must be considered as being, next
to the United States, the largest wheat-producing country in the world.”

The statistics from which the above estimate was founded were avow-
edly deficient, and more recently acquired data indicate that the 35 mil-
lion quarters assumed by Dr. Watson are in excess of the actual. '_l‘he
Government of India, in its first large publication on wheat production,
after the issue of Dr. Watson’s report, calculated the outturn on a total
area of 10,320,200 acres to be 26,548,000 quarters of 480lb or 6 maunds;
which, adopting the figures above given for other countries, would make
India stand fourth in point of Production, following the United States,
France, and Russia. In the Central Provinces, the North-Western Prov-
inces and Oudh, and the Panjib the accepted average yields per acre
were, in the same publication, stated to be 8 bushels, 113 bushels, and 13}
bushels, or 6 maunds, 8% maunds, and 10 maunds, respectively. These
figures must, however, be moreor less approximate only, since the rates
of yield necessarily vary greatly with the variety - of seed cultivated,
with the greater or less care bestowed on it, and with the degree of irriga-
tion. These questions will be separately discussed in the account of each
province.

The average outturn of the four years from 1884-85 to 1887-88, on an
average total area of 26,508,000 acres, is estimated to have been 7,205,500
tons, or a little over 31 million quarters of 48clb or 6 maunds. In 1888-89
an outturn of 6,510,079 tons was estimated on the area shown by the
crop forecasts for the year, 27s., 26,381,705 acres, an estimate a little more
than 200,000 acres under the actual. The former of these, which give an
average acre-yield for all India of a little over 7 maunds, ma{ perhaps be
accepted as a fair average. The latter represents a crop which was on the
whole under average, owing to an untimely and unevenly distributed rain-
fall, and the acreage yield is consequently less, a little under 7 maunds,

In addition to the 31 million quarters returned as the outturn for four
average years, it must be rememqbered that a large quantity of wheat is
grown as a mixed crop and, in agricultural statistics, comes under returns
of unspecified food-grains. If the area and outturn for these crops be
included, a due deduction being made for the proportion of the yield from
barley, grain or other plants with which the wheat is mixed, it is not im-
probable that the total outturn of the grain in India might approximate
very ciosely to, if it did not actually attain, Dr. Forbes Watson’s estimate
of 35,000 quarters,

WHEAT CULTIVATION.

In the foregoing chapters on area and production, the more important
features connected with the development of Indian wheat cultivation have
been dealt with, chiefly with the object of demonstrating the fact that the
wheat trade up to its present stage, is a perfectly natural one. All the
facts go to prove that this is so, and that the agricultural population are
exporting only what they specially cultivate for that purpose. And there
appears to be little doubt that so long as wheat proves a remunerative
crop, its area will continue to increase, but that as soon as better profits
can be realised on another crop, the rayaé will turn from wheat and readily
assume the cultivation of the more profitable crop with little or no incon-
venience or pecuniary loss to himself. Wheat, however, isalsogrown, as
already shewn, to a tertain extent as a staple faod-crop for home consump-
tion, and will Erobably always continue to be sa.

Some of the more important features having been thus dealt with as
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WL;I'W:TION a whole, we may now proceed to consider indetail the wheat cultivation of
ar ta.%. the several provinces. This has already formed the subject of many exhaus-
tive and valuable official reports. After theissue of Dr. Forbes Watson’s
report, frequently alluded to above, Her Majesty’s Secretary of State called
for information to be furnished from all India, asto the nature of the soils
on which the better wheats are cultivated, as well as details of the methods
of cultivation. This stimulated detailed investigation, with the result that
T first one, and then another, volume on * The Wheat Production and Trade
b | in India” was produced in 1879and 1883. Sincethe appearance of the last
of these, separate publications have been issued by several provinces on
the subject. From these works and from the settlement, administration,
and agricultural reports, the infornfiition obtained in the succeeding
. chapters has been mainly derived. The writer has also to acknowledge
liberal quotation of many passages from a pamphlet published in London
in 1888, by the editor, Dr. G. Watt, on The Condstions of Wheat-growing
in India,” a paper which contains, in condensed form, a zésumé of all avail-
able information up to the date at which it was written. -

PANJAB, ; PANJAB.
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80-87 ; Fhelam, 37 ; Kangra, 24, 26, 76, 78 ; Kohat, 2, 3, 12, 120-122,
155, 160-165, App. zli; Lahore (1858), II, (1865-69), 7, 9, 32-37 ;
Montgomery, 102-112, 127 ; Peshawar, 19, 135, 184, 188, 213, 315, 219,
225, 228, App. zxxiv., xlii., lit., liv., lzvi., [xxiv., .lxxxw., ciit.~cvii. ;
Rawdlpindi, 19, 20, 26, 59 ; Rohtak, 62, 86-93 ; Sialkote, 19, 31-33, 37,
: 54 ; Shahpur, 18, 19, 28, 89, 94 ; Simla, 13, 15, 31, 34, 42, 44, App. xi.-zv.,
- ZXN., X%XV.-XXXIX. ; Sirsa &7, 64 ; Forbes Watson, Rept. on Indian
Witeats, 1879 ; Repts. on Wheat Production and Trades, Govt. of
7 "dtia, 1878, 1883, 1886 ; Wace, Panjéb wheat ; Crop Repts. and Fore-

casts.

The cultivation of wheat in the Panjib will be considered in some
detail, for so. much exists, common to all the wheat-producing areas of
lndxg, that the more characteristic features may be disposed of in one place,
leaving only special modifications to be commented on afterwards. 1t
may, perhaps, be advisable to commence with the consideration of the soils,
which has been discussed by Dr. Watt as follows :—

Solls, SOI.LS.—‘f In the Panjab, spils may be classified, first, according to the
674 mode in which they are irrigated ; secondly, according to their com-
position. With slight local modifications the remarks which we here
offer are applicable to the whole of the alluvial parts of India. One
of these tracts of country or regions with a peculiac soil may pre-
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dominate more in one province than in another ; and in some instances
the specific character of the soil may be modified or intensified. The
main features are, on the whole, preserved. We shall establish, therefore,
in this place, a standard from which, in our subsequent remarks under
other provinces, we shall record departures and modifications.

“ From the numerous mouths of the Ganges, and sweeping round the
whole length of the Himdlaya, at the same time isolating the great
southern tableland, there extends a vast alluvial plain, which is only lost
in the North-West Provinces and the Panjéb by blending into the drainage
area of the Indus. From this point a similar alluvial region is continued
to the mouths of the Indus, and may be said to widen ‘until it embraces
the northern division of Bombay. In the Bengal section of this vast
expanse, the clay soil of the rice swamps can only be viewed asland,
figuratively speaking, recently recovered from the sea; aund immense
portions of it are even now within tidal influence.

¢ I'he bulk of Bengalisrain-inundated. Passing higher up the alluvial
basin, evidences of a more ancient soil, indeed, of a more ancient agricul-
ture, are to be seen in the rich loam .of Behar. This soil continues with
varying degrees of fertility through the North-West Provinces to the
Panjab, and down the tributaries of the Indus tothe basin of the combined
stream, until it reaches the swamps of the western coast. Throughout this
loam expanse there are two modifications. First, on the inundated tracts
of the rivers and on depressed portions of the country (in most cases these
are but the old beds of former streams, or the silted-up lakes which were
thrown off as contortions of the river, isolated by the main stream taking
the more direct course through a narrow isthmus), rich clayey loam occurs
which merges in its character into the heavy mud soil of Bengal. Secondly,
within the regions of climatic extremes, natural growth and cultivation
alike have been checked, and loam is there found to be more and more
intermixed ‘with sand, until absolute sandy deserts are attained.

“Thus there exist four types of soil in the alluvial plains of India : a
heavy loam, in which clay predominates (the muddy swamps of Bengal) ;
a heavy loam, with a certain amount of sand, in which the clods remain
firm (the lowlying and inundated tracts of Upper India); a light loam,
in which the clods are pulverised on being let fall from the hand (the
principal soil of Behar, the North-West Provinces, the Panjib, and a
certain portion of Bombay and Sind); and lastly, a poor loam with a
large admixture of sand, passing into pure sand in which clods do not
form at-all (the soil of some parts of the North-West Provinces, of a large

roportion of Central India and of Sind, with also certain parts of the

anjéb).. The intimate relation of the two features of soil alluded to in
the opening sentence of this paragraph has been thus exemplified. The
absence of water, together with the extremes of heat and cold', have had
much to say on the production of desert tracts, and annual inundations
have greatly tended to preserve the heavy loams. -

“T%Zre are certain agricultural terms used in the Panjab, but fairly well
understood thronghout India.

“ Land that is dependent on rain is known as bardni; if watered by
canals it is nahri ; chahi is watered by wells, and abdi from tanks. The
word dob signifies a region between two rivers. The five great streams
of the Indus break the Panjib into vast interfluvial expanses or dodbs, so
that, to understand Panjib agriculture, this feature must be fully appre-
ciated. The tracts annually inundated by the rise of the rivers, or kept
moist from being adjacent to flooded land, are known in the Panjib as
bhet, banjar, or saildba, and in othér parts of India as khkadar, but by the
Hindustani-speaking population this name is even used in the Panj4b,
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The chief danger such regions are subjected to is the growth of the saline
efflorescence known as 7e’ (a crude sulphate or carbonate of soda).

“Land beyond the bket influence is generally known as desya in the
Panjib, and to Hindustani-speaking people as ddngar. This may be
chaht, abi, nahvi, ov bavint, according to the source from which it derives
its water. The interior or higher portions of the do#b are often spoken of
as des-utar, (in contradistinction to ket¢r) or mdihjah.

“ The names given to denominate the physical character of the soil

are :—1. Nydf, rich land around the homestead, on which vegetables,
tobacco, poppies, etc., are grown.

2. Dikar or chamb, heavy clayey loam, too low for being drained.
This is good for rice and grain. The term 7¢kar in the Panjib denomi-
nates bad dfkar, on which rice only can be grown.

3. Rausli or dosahi (dushdhi) is the light, easily pulverised loam which
we have spoken of as the most prevalent in Upper India. This yields all
crops except rice. It is soft and easily worked, mixes readily with manure,
and consists of clay and sand. It is probable that the term dosak: denotes
a slightly inferior quality of #ausli with more sand ; just as 7oki would
appear to be a rich soil approaching to dékar, only well drained. Roh: is
admittedly the finest form of soil in the Panjib.

4. Bhir or maira is light sandy loam, suitable for the cultivation of
millets. In this soil the sand predominates over the clay. 73ba is almost
pure sand, »e#: being a soil with wind-blown hillocks of sand.

¢ Other terms areused in the hill tracts of the Panjab, and nearly every
province has special terms for local modifications of the soils we have
indicated. As such names can be of little interest to persons not residing
in India, we shall accept the above as conveying a general description of
the characteristic soils of the alluvial basin of India. A separate account
will be found under the Central Provinces of the soil, terrestrial character,
and peculiarities of the southern tableland. From what has been said, a
§eneral ideg, it is hoped, has been conveyed of the character and fruit-

ulness of the soils of the plains of India. The absence of a water-supply

will, of course, make the best »ausli land entirely dependent on the rains,
and the inequality and insufficiency of the rains of the Panjab leave
neighbouring tracts either uncultivated or at most only occasionally thrown
under crops. Thisis the field for the future operations of the canal
engineer. A judicious control over the supply of canal water has made
these arteries carry life and fertility where formerly rich undulations of
fertile soil bore only a scanty herbage. Where artificial aid, in the form
of canals, is not brought to the cultivator, it will be szen, from the account
of soils, that there are narrow limits within which displacement of crops
can be practised. Sug. ! ;

“ The climate prescribes a limit to the rabi as to the kharif crop. The
varied nature of the soils is such that a second check is given to the
dangerous disturbance of established and natural conditions of agriculture
through any greed the cultivator might manifest in desiring to reach a
hand forward to the hard cash offered by an export trade like that of
wheat. The extent to which the owner of a desya or bdngar farm can
supplant millets with wheat must depend on a chapter of accidents: the
abundance of water in his wells (even should he possess such), the rainfall,
the proximity of his fields to the irrigation canals, the character of the soil
on which his labours from year toc{ear have been expended, Should his
fields fall under the class we have defined as bhiir, then, without manuring
to an extent which would never pay, he must rest content with his miliet
and pulse erops, for in such soils, in the majority of cases, wheat-cultiva-

tion 1s a physical impossibility.
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« While wheat-cultivation cannot, therefore, expand into the bdncae- CULTI A TION
bhii» lands, there are immense tracts of rausli which wait only for means | panjab.

of export, or for a supply of water, to be at once thrown under the finest

varieties of wheat”” Irel tsl‘”"
ARer AND IRrRiGaTION.—The areas in each district of the Province TR
during the year 1888-89 under pure wheat were as follows +— \
—— | Conf. with
Distri Irrigated. | Unirrigated Tatal Wi
1gal . I . .
istrict. rrigate g Distriat
- Cultivation,
Hissar . . 4 5 . . 27,236 52,048 70,284 677
Rohtak . b . . . . 26,250 42,765 69,024
Gurgaon . = 3 e > . 22,968 39,587 62,555 .
Delhi . o . % . s 33,001 92,478 125,479
Karpal . 5 : A u . 59,890 03,436 153,320 s
Ambala . e 5 . . . 11,266 257,860 269,126 '
Simla . . - . e 433 4,416 4,849 1 p
Kangra . 3 s 5 - . 44,725 149,167 103,892
FIOSRIATPUE - roi e S NS SE SRR 7,602 310,594 318,286 L
{ullundur 5 s o 114,488 1575415 271,903 )
udhiana J ‘ 5 s 5 735141 159,065 232,200
Ferozepur h X 3 § . 222,380 245,882 468,262
Miltan . 5 > . . : 242,714 34,963 277,677
TRhanE i Letpaust s £, : 135,674 39,078 175,652
Montgomery . o . o 3 146,658 36,091 183,652
Lahore . 3 3 y - - 332,580 63,507 398,006
Amritsar vyt et 1L g cab s LS 217,556 107,978 325,534
Gurdaspur . . i e e 70,585 237,971 308,556
o i I R | B 200,374 159,408 368,782
Gujrat . % 3 ‘o 5 ’ 136,170 169,345 305,515
Gujranwala . C ‘ o . 213,318 30,003 252,321
Shahpur ¢ . 3 i 4 121,828 101,584 223,412
Jhelum .. . . o 5 G 17,220 412,711 420,031
Rawalpindi . : . . . 9,081 467,683 476,764 A
Hazéra . . o - 5 . 11,330 112,532 128,862 X
Peshawar e R AT N 94,312 175,146 269,458 ' ! !
Kohat O 5 . . . 15,680 78,293 03,973 \
Bannu . 5 3 B 5 5 83,320 221,500 304,925
Dera Ismail Khan . 3 4 5 96,749 156,014 252,763 e
Dera Ghazi Khan . 4 4 86,444 54,084 140,528
Muzaffargarh . 3 e 3 164,810 47,574 212,384 "
Granp ToTAL .| 3,048,807 4,323,080 7,371,977

The expansion of this area has already been noticed in the chapter on )
ARrea. Taking an average uf all years the increase has been somewhat
smaller than might at first sight have been expected in a province of
which the staple has always been wheat, aqd Whl_Ch has still an immense
area of cultivable land unoccupied. But this, owing to the extensive z}r;d
tracts, must necessarily depend entirely on the development of irrigation, \
therefore no rapid expansion'can be logked for. Great efforts are,however,
at present being made to extend the canal system through these tracts,
and a slow but sure expansion may, therefore, be looked for. The Director
of Land Records and Agriculture for the province states (Report, 1887-68)
that the area under wheat of a given year depends largely on the rainfall,
a bad kharif with a good rainfall in September resulting in extended
wheat sowing and vice versd, The possible maximum variation must be 'y
very great, seeing that during the period from 1880 to 1886-87 the ]
difference between the maximum and minimum annual area is as much
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as 27 per cent. This fact probably explains, at least to some extent, the
large expansion during the past year.

Races aND QuariTies —The late Colonel Wace, in his elaborate report
on Panjab wheats, states that the “ soft red ** is grown on 5 million out of the
total of 7 miilion acres under wheat cultivation. Notwithstanding the fact
that this race isless suitable for export than the soft white, Colonel
Wace deprecates the charge brought against the cultivators that they are
careless as to the selection of seed, and states that theyare by no means in-
different to securing seed of a good quality. It is, therefore, probable that
if the advantages of growing the soft white form were pointed out to the
agriculturalist and the small Native merchant, its cultivation might be
taken up to a greater extent, and thus bring a larger quantity of more
valuable wheat into the market.

Dr. Forbes Watson selects the following as among the best samples

submitted to him :—

| Weight
per
bushel.

Corar;::nal District: Name. REMARKS.

Delhi . 4 Like Australian.

Sarsa B
Dera Ismail

Khan 3 4 .

SOFT WHITE . Gundun’safed | 65

‘ 61
Like best Califor-

nian.
Small berried.

'S
173
©

Sarsa . Brown wheat

Gurgaon . ¥ :

Rohtak. .| Red wheat
helum, .| Lal o
hahpur Rati

HARD WHITE.
SoFT REp .

-
-
S 00 ™o

Large berried, mix~
ed with barley.

Dera  Ismail
Khan . | Rutti kanak . 60} Long berried.

In the report from which the above is extracted, Dr. Forbes Watson
made definite allusion to the * weevilled ”” condition of the samples re-
ceived from the Panjab and Sind. In consequence of this a second series
was forwarded from the Panjdb during 1880 for supplementary valuation
and report. Of 19z samples, 31 were soft white, 67 hard white, 31 soft
red, 50 hard red, and 4 mixed. The average value of all was 46s. 1o0§d.
per quarter, the prices ruling for all wheats at the time being about
45. 6d. per quarter higher than at the period when the first report was
written. The general quality of the samples was, however, very much
superior, the hard reds especially having risen greatly in value.

The Gazetteers contain long lists of vernacular names of different
forms of wheat, which it would probably serve no very useful purpose to
reproduce. It may, however, be noticed that the red wheats are spoken of
as being preferred, partly because its outturn is greater, partly because it
can be grown in inferior soils and unirrigated tracts, since it requires less
moisture. With the extension of the canal system, therefore, an increased

roportion of the more valuable soft white wheats may be expected.
earded, kinjhavé, and beardless, »od/, wheats are also distinguished,
A form known as pamman in the Muzaffargarh district is highly valued
and cultivated as a luxury for the richer classes.

MeTrOND oF CuLTivATTON.—Dr. Watt continues : —¢° The wheat crop
of the Panjdb is sown on #awsli and vohi lands, and sometimes also on
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da’km:. It occupies the soil for about six months—the ﬁrst‘sowings com- CUL;I‘J\{‘%PION'
mencing about the middle of October, and the harvest operations through-|  panjab.
out the province being completed by the middle of May. The systems b

pursued vary, to some extent, in the various districts of the province, but
mainly in consequence of the nature of soil and source of water-supply.
We shall, therefore, comment specially on the systems adopted in Delhi,
Umballa, Jullundur, Lahore, Jhang, Montgomery, Dera Ismail Khan, and
Dera Ghazi Khan.

¢ The system followed in Montgomery for well-irriﬁated lands has been
described thus :~During the rains in June or July the land is ploughed
two or three times and smoothed. If rainhas been plentiful and the l%round
remains moist, seed is sown broadcast in October, November, and Decem=
ber. The ground is then again ploughed and smoothed, and the beds
formed. If there is subsequent rain, the fields are irrigated from wells or
jhdlars six or seven times: if there is no rain, nine or ten times. If there
is little or no rain during the rainy season, or if the land does not remain
moist up to October, it is irrigated before the seed is sown. If the seed
is sown in October, a good crop is the result: if in November, about
twenty-five per cent. less than if sown in October ; and if sown in Decem-
ber, about thirty per cent. less.” ’

“Qn bhet or saildba lands.—At the last inundation during the rains
(generally in August) the land is ploughed two or three times and
smoothed. In October seed is sown through a drill; no beds are formed,
and no subsequent irrigation takes place, as the crop depends on rainfall.”

“Tn the majority of the districts, sowing through a tube attached to the
handle of the plough is followed in preference to broadcast sowings—the
crop appearing in consequence in drills, In the Panjdb generally, drill-
sowing is always practised where the character of the soil will permit of
this system, In the sandy soils of Marwat the seed is drilled three or four
inches into the ground without any preliminary ploughing,

« Manuring is practised if the cultivator can afford to do so, but chiefl
only on well-watered lands. Canal-irrigated fields are nearly always cul-
tivated without manure.  Dgkar or daz lands are consideredyrich enough
to produce wheat without any manure. The degree of watering isindicated
in the following paragraph regarding the Lahore district :—

«¢[n October the field is irrigated and ploughed twice, the grain being
dropped in at the last ploughing through a tube attached to the handle of
the plough. The land. is then smoothed by a rough roller called sokaga.
After this the crop is irrigated once a month for three months, and periodi-
cally weeded, if the cultivator can afford this; manure is'rarely used, never

at any distance from the villages. The people say there is something |.

special in the soil, that when good seed is obtained it yields aigood crop
the first, and perhaps the second year, but afterwards deteriorates.’
This same opinion, that without manure or a rotation of crops the soil
deteriorates if wheat be continuously reared on it, prevails over .the greater
art of India. In Jullundur the ploughing is begun much earlier than we
ave indicated—the first ploughing taking place in January or February.”
With reference to enquiry as to the period during which land has been
under wheat cultivation in the Panjab, instructive replies ha se been received.
“ Wheat is considered the strongest crop, and to maintain the productive
power of the land it is necessary to change this crop for some other, such
as fowar (the larger millet), wheat being sown the second year.” ‘ Care-
fully manured land can remain for five or six years under “wheat.”
The report on Rohtak states that “ the lands now growing: wheat have
been so used for a long time.” Of Jullundur, the District (%fﬁcer writes,
« There is no reason to suppose that the land has deteriorated from
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over-ﬁropping. Except in highly-manured lands, wheat is grown year after
jear. .

. The opinions recorded are decidedly opposed to the view that the soil
deteriorates under wheat. But one officer writes, © it is unquestionable
that the finest crops are raised on lands newly brought under canal irri-
gation”,

*“ About one-third of the whole cultivated area of the Panj4b is cropped
with wheat. The acreage represented by this fraction is liable to con-
siderable variation, due mainly to the character of the seasons, and the
gradual increase of cultivation in general.”” Two-thirds of the annual cul-
tivation consists of other than wheat crops, manuring is regularly resorted to
when found necessary, and at least a seasonalif not an annual rotation is
regularly observed, so that there is little reason to fear that the expansion of
wheat cultivation in the province is in any way endangering the fruitfulness of
the soil. A large proportion of the canal-irrigated area, and from} to % of
the area irrigated by wells, were officially stated in 1883 to be double-
cropped, giving a wheat, 7abf, and some other kharif crop every year.
Other wheat lands are said to be generally cultivated on one or other of two
plans, The first, which is generally followed by the best cultivators, is a
two-year course, in which a wheat crop is first taken, immediately
succeeded by an autumn pulse crop, after which the land is fallowed for a
year. The other system consists in separating the lands for the spring
crop from those for the autumn, and then maintaining the separation. The
spring crop lands give a wheat crop every spring, and lie fallow during the
autumn season. The autumn lands lie fallow during the spring, and give
a pulse or other crop in the rainy season.

“The method of cultivation is essentially the same everywhere, but the
skill and labour used in carrying it out are liable to indefinite variation,
partly due to-the differing czaracter of cultivators, partly to local circum-
stances, and partly to the rotation of crops in common use., Reduced to
its barest elements, the system is to plough and cross-plough as often as
possible, then harrow, then sow the seed through a drill attached to the
plough, and then plough over. The number of ploughings varies greatly.
once is enough for a Saiad, while a J4t thinks ten times hardly sufficient **
(Wheat Production and Trade, 1883, 72).

ReaPING, THRASHING, WiNNowING.—On these subjects Dr. Watt
wrote :—* Reaping begins about the end of April, and the whole crop is
in-gathered by the end of May or the beginning of June. The practice
described in connection with the Montgomery district is fairly represent-
ative, The reapers are called ldwa, and belong chiefly to the class of village
servants. But they do not confine themselves to theirjown village,—~they go
wherever they can find work. The usual pay is one pdi (seven seers) of
grain, or four annas in cash per diem, with five sheaves, [This might be
expressed as sixpence a day and the sheaves.] An ordinary reaper will
cut down one kandl and a half in the day; and a strong and practised
hand will do as much as two kandls (kandl =half a rood). On an
average five men will cut down an acre a day. Reaping is carried on
during the moonlight nights in the last few hours before day if the straw

is very dry, as the moisture of the night air is supposed to strengthen the .

stalk and prevent the ears falling off. If clouds gather, great efforts are
made to get in the crops, as hail is much feared at this season; but hail
is very uncommon in this district. As soon as the grain is cut it is stacked,
The reaper gets his share when the crop has been thrashed and divided.”

“There are several ways of thrashing. The most common is to yokea
number of bullocks together, fasten the one at the left hand of the line toa
post, round which the straw to be thrashed is piled, and drive them round
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and round from right to left. Wheat and barley are, however, first
thrashed with the phalha, or thrashing frame.

<« A pair of bullocks are yoked to the phalha and driven round the stake
about which the straw is heaped ; there may be several phalhas at work
one after the other, but there are never more than four. One man is requir-
ed with each, and a couple more to throw back the straw into the heap.
One pair of bullocks with the ﬁhalha will thrash the produce of a quarter
of an acreaday. They will work eight hours at a stretch in the sun. When
wheat or barley has been thrashed with the phalha, the straw is shaken up
l\)vith the pitchfork and thrown on one side, while the grain falls to the

ottom.

« In the Bannu district, cows, and even donkeys, are used on the thrash-
ing-floor. In Midnwali thrashing is frequently done by bullocks drawing
a weighted branch of some thorny tree over the outspread stalks. The
floors are generally prepared by being well beaten, and on the hills are
carefully paved, the circular thrashing-floor near each Himélayan home-
stead forming a striking feature of the scenery. In spite of every care, the
dirt from the floor becomes mixed to a certain extent with the grain, and,
moreover, the grains are often seriously injured. Thrashing is carried out
as rapidly as possible, the owner generally sleeping beside his grain
at night till it is all thrashed out.” ~

The grain is separated from the chaff by being thrown up by long
wooden shovels, the hot winds which prevail at the time readily b owing
the dry chaff to a distance, while the grain falls on the thrashing floor.
This is repeated till the desired degree of cleanliness is attained,

STorING.—Wheat and other grains are stored in rooms of the culti-
vator’s house, in large jar-like vessels made of mud, or wicker lined with
mud, in large canvas bags called #héka, which may hold as much as 50
to 100 maunds, or on prepared platformsin the open, carefully covered over
and surrounded by a trench or hedge. Storing on the earthen floors of
roomsor in mud vessels naturally tends to increase the amount of impurity.

YiELp.—An average produce estimate is, as already stated, an impos-
sibility, since the outturn must vary greatly with climatic and other condi-
tions. It has been stated that * one year with another it is probably rash
to expect more than 54 maunds an acre from unmanured rain lands, 7§
from manured rain lands, and 10 to 14 maundson lands manured andirri-
gated. Of course the greater certainty of the crop on the last class in-
creases its comparative value over a long series of years. The yield on
sailab lands varies very greatly. The avera%e harvested is, very roughly
speaking, 64 maunds on a series of years. The crops are generally more
secure than those on bardns lands,

In the final wheat crop report for 1888-89 the outturn is estimated to |

have been 2,30,05,631 seers, Or an average on the total estimated area (not
actual, taken from the forecasts) of 332 seers==8'3 maunds to the acre.
The average for lands irrigated by canals was 386 seers=0°63 maunds, f_or
lands irrigated by wells, 435 seers=10'8 maunds, for flooded and alluvial
land, 303 seers=7's maunds, and for dry land dependent on rain, 222 seers
=5'55 maunds. The total outturn was somewhat over the average of the

preceding year, wis., 302 Seers=7°'55 maunds to the acre. The districts |
with the largest outturns were Shahpur, 1127 maunds ; Ludhiana, 1172 |

maunds; Jhelum, 10°5 maunds; Jhang, 104 maunds; Amiritsar, 10°2
maunds ; and Dera Ismail Khan, ¢g'7 maunds to the acre. Hissar, Simla,
Kangra, Kohat, Bannu, and Dera Ghazi Khan were much below the
average, with yields varying from a little under 5. to 6 maunds. These

ith the exception of those for Hazéra and Simla, represent a crop
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GUT“&A'"ON much above the average in two districts, above the average in sixteen dis-
Sind. tricts, average in eleven districts, and below the average in no district.

. SIND.
SIND. References.—Director, Land Rec. & Agri., Bombay, Reports ; Reports
638 5 Hyderabad Experimental Farm; Govt. of Ind., Wheat Product
1878, 1883, 1886 ; Forbes Watson, Rept. on Indian Wheat,

Area,

6
Conf. with
P 94.

Races.

687

Soft White.
688

4
Trade in India,
1879 ; Gasetteer of Sind. 3 :

Very little of a special character can be said regarding the Sind wheats
and wheat cultivation. In every feature Sind may be said to be inter-
mediate between Bombay and the Panjdb. In certain parts of the country
the methods of cultivation, the nature of the soil, and the character of the
wheats are similar to those in the Panjab, but in other parts of the province
an approximation is seen to the wheats of Northern Bombay. The Sind
wheats are generally pronounced superior to those of Bombay, and possess
a larger proportion of soft white forms. The delta wheats are, however,
specially liable to rust. Most of the Sind wheats are, as in the Panjib,
repeatedly watered or flooded during their growth. A dry crop (see the
remarks under Bombay and Central Provinces) is, however, raised on
lands that are inundated during the rains. On the water subsiding, these
Band-bardn: soils are repeatedly ploughed, and the crop sown, no further
watering being necessary.

AREA.—The area under wheat in this province shows littie alteration
during the past sixteen years, and has, if anything, fallen off. Thus, during
the five years ending 1877-78, it averaged in British districts 273,000 acres,
in that ending 1882-83, 297,000 acres, and in that ending 1887-88, 227,000
acres, while in 1888-89 it amounted to only 234,483 acres. The average of
four years from 1884-85 is 249,512 acres. The distribution of the area during

the past year was as follows :—

District. Ircigated. | Unirrigated. Total.
Karachi . s 3 ‘ v . 28,554 28,554
Hyderabad s N, ‘ . 29.324 2,343 31,667
Shikarpur N % ¢ v ; 138,811 138,811
Upper Sind Frontier 14,458 Lo 14,458
Thar and Parkar 5 . A 3 . Not‘ available. | 20,993
GranD ToTAL ; E 234,483
In addition to the above, 32,438 acres are said, in the final crop report
States of Khairpur,

for 1888-89, to have been under wheat in the Native
or a little under the average. The areas in Karachi,
Upper Sind Frontier show a decided falling off, due to
scanty winter rain. In Hyderabad and Thar and Pérkar

over the average of the preceding five years. ¢
Races.— The varieties of wheat grown on the szerabad farm, Sind,

have included most of the commoner kinds grown in the province, and have
been classified as follows by Mr. Strachan, the Superintendent
Class I.—Soft White.
Popri.—Flat, broad, short, club-like awnless heads, with roundish grain,
short straw, and white husk.
Thori o Bhivalpuri.~—Long, loosely packed, nearly square, dat k-brown
awnless heads, with round long grain, long straw, and rough brownish dark

yellow husk.
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Fabalpuri.—Long heads, with loose spikelets, short awns, long and

large grain, white husk, and long and strong straw.
. Broach.—Loosely packed, slightly bearded heads, of medium height,

with large Khano-like grain, white husk, and luxuriant straw.

Sind Soft White—Rori-like square awnless heads, with white or
cream-coloured husk, and long, thin, and weak straw.

Australian Purple Straw.— Thori-shaped, but more loosely-packed
heads, with white straw, and sheath of peculiar brownish tint.

Tuscan.—Long, loose, roundish heads, with short awns from the upper
spikeletsy large grain, white husk, and 2# to 4 feet long straw. )

Essex.—Slender loose heads with short awns on the upper spikelets,
Thori-like grain, white husk, and weak long straw. 3

Class I1.—Soft Red.

Akola.—Medium-sized heads, with loose spikelets, short awns, few
medium-sized grain, white husk, and ordinary-sized straw.

Ashby’s Prolific.—Square heads, with loose straggling spikelets, only
some heads having short awns from the'upper spikelets, The husk is white,
grain large, and straw short and strong.

Gerri.—Long red heads, with spikelets far apart and short awns, very
much resembling the quills of a porcupine in bad humour. This variety
has very dark, medium-sized grain, and very strong straw.

Gandio—Loose heads with short awns, yellow or cream-coloured husk,
and grain as big as that of 7%ors. A poor variety,

Class III.—Hard White.

Rodi.—Flat club-like awnless heads, with yellow brown husk, small
grain, and strong straw. In this variety the two rows of grain on the two
sides of the rachis widen or get broader towards the top of the spike.

Rari or Rayi-Hids.—Long, square awnless heads, with short thick grain,
white husk, and long yellow straw.

Nidgpuri.—Loosely packed and sparsely awned heads, with large grain,
thick at the lower end, and tapering upwards to a point. It has white
husk-and medium-sized straw,

Kéhno.—Closely packed, long, flat heads, with mostly black 6 to 8
inches long awns, strong white straw, white husk, and very large, long and
thick grain.

Telhi or Maccain or Khudian.—Short, flat, 4-rowed, club-like awnless
heads, with round grain as big as juwir¢ and straw occasionally purple,
but oftener white. 1t has small white husk, and is a good dwarf variety.

Bakshi or Bombay Hard White.—Except perhaps in the colour of awns
which is not a constant character, this variety is the same as the Sind

variety called Kdhno.
Class IV.—Havd Red.

Bombay (no name).—Square, loosely-packed heads, with short, stubby
white or light yellow awns, white or light yellow husk, and ordinary straw.
Pumban.—Flat 4-rowed heads, with long dark-coloured awns, and
white or slightly yellow straw. The sheaths come nearly up to the head,
and the grain is very large and difficult to be removed from the rachis or
freed from the shell.” l¢1s a very strong variety.
. Thelast variety pumban, is © spelt,”” and was probably grown from seed
lmpgrted from Bombay (see pp. zo00, 134, 135).
& ‘iT_‘TURN--—-The estimated outturn for 1888-89 given in the Final Crop
eport1s 90,000 tons or 25,40,000 maunds, equivalent to an acre vield of
-1 maunds. As thereturn w 1 " 59 M
g1 m TR was calculated, however, on the areas estimated
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for the crop forecasts, which was about 50,000 acres too large, the actual
acre outturn may also have been overestimated. The average acre
outturn for the four years ending 1887-88 amounted to just a little under

8 maunds. ; 5
Crop EXPERIMENTS.— A long series of experiments has been carried out

at the Hyderabad farm for the purpose of ascertaining the suitability of
several foreign wheats and wheats from other parts of India for cultivation
in Sind, also to ascertain the relative merits of different rotations and of
the Lois Weedon system of alternate fallows. English and Australian
wheats have been thoroughly tested, but with very poor results, and in
1887-88 the Director of Land Records and Agriculture remarks:— It
is questionable whether there is any use in attempting the growth
of foreign wheats. The Indian varieties supply ample material for im-
provement.”” ; >

Though the Lois Weedon system has shown its superiority over the
rotation and continuous systems on the Bhadgaon Farm (see p. 133), it
has not done so at Hyderabad, where wheat in rotation has all along
occupied the first place. A large quantity of hand-picked selected seed
has been issued to cultivators in the province with excellent results.

CENTRAL INDIA AND RAJPUTANA.

References.—Agi, Statistics, Br. Ind., for several years; Govt. of Ind.
Wheat Production & Trade in India, 1879, 1883, 1886 ; Rajputana
Gasetteer, 96, 128, 254, 255, 279.

There is little occasion to dwell upon -this province, In climate and
soil it closely approaches to the Panjab, and its wheats are, accordingly,
similar. The Commissioner of Ajmir-Merwara writes that the Natives
invariably select the best lands for their wheat, generally that in the
neighbourhood of a tank or well, from which it may be irrigated. The
soil is of a light, sandy loam, unlike the stiff loams on which wheat is
grown in England.

To obtain a full crop, the land is fallowed during the rainy season
(June to September) ; during this period it is ploughed two or three times
a month to a depth of 4 inches. At the close of the rains a heav
plank is drawn over the field, which serves the purpose of a roller in pul-
verising the surface, and also prevents the moisture escaping. The sow-
ing season begins about October 25, and lasts till the end of November,
the crop being reaped in April. The quantity sown is about 2 bushels to
the acre, and, if manured and irrigated, the yield is about 34 bushels.
When unmanured and unirrigated, the yield is perhaps not more than 7
bushels. If no winter rain falls the crop is irrigated three or four times,

Area.—The average area under the crop during the four years ending
1887-88 is returned as 1,542,000 acres in Réjputdna; 15,000 acres in
Ajmir, and 2,617,000 in Central India, or a total of 4,174,000 acres. In
1888-80, the area in Rdjputdna is returned at 1,641,904 acres, an increase
on the average, while those in Ajmir and Central India are estimated
to be average.

Ourrurn.—The average outturn for the same four years is estimated
at 1,08,92,000 maunds for Réjputdna, 1,06,400 maunds for Ajmir, and
¥,44 20,000 maunds for Central India, or a total of 2,54,18,400 maunds.
These figures represent an average acre yield for the whole of Rajputdna
and Central India of a little over 6 maunds to the acre. In 1888-8¢, the
figures estimated for Ajmir and Central India are the same as those of
the average, but though the area in Rijputana is returned as higher
the outturn is lower, vis., 1,06,84,200 maunds.

T. 697
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Rﬁ;e;e‘l;lces-—Gagelteers:—]]., 50-65, 1259, 5273, ;77;0528%6282:19,42?%9291., Bombay.
95, 990, 40, 06, 530, 38, 541, H . 3 Vs E] 3 4, 309-971 ;
Vi, 38, gpf 1’1/.:5‘;7,%1, 82;? 955;54V111.,’ 1;‘5.198; X., 144-153, X11,, 145, Bombay. !
150, 2223 XII1., Pt. T., 286-280 ; XV1I., 9T» 95-99 ¢ X VI11.241-258,265-267 693
XVIIL, Pt IT., 38, 39 ; XIX., 159-163 ; XX., 210, 237 ¢ XX1., 240, 252; ||
" XXII., 266-268 270-275 ; XXIIL., XXIV, '316-321 ; 160 1653 Gout. of Ind.,
Wheat Prod., & Trade in India, 1878, 1883, 1886 ; Forbes Waisan,
Report on Indian Wheats, 1879 ; Reports, Director of rand Records\&
Agriculture, annually in many passages; Experimental Farm Reports,
) Bombay, annually ; Bombay, Man. Rew, Accts.; 101.°
Though the figures of area given in the table .at p. 94 show that )
wheat cultivation is rapidly expanding in this province, still, the crop is, in L ]
comparison with wheat in the Panjab and North-West Provinces, but
of secondary importance. The millets and pulses are infinitely more |
important. Thus the two principal species of the former class of food
grain, vis., jéwdri and bdjri, occupy more than six times the area of wheat,
while the pulses collectively occupy about an equal amount of land.  The
cultivation of wheat is, therefore, naturally of less importance than in
Northern India and receives a minor amount of care and attention.
So1Ls.—Dr. Watt writes :— “ The soils of Bombay are much more di- Soils
versified than in the Panjab. Sind and certain parts of Bombay bordering |
on Sind and Central India possess almost identical soils to those we have
described, light loams with a tendency to run into a superabundance of
sand. But in many parts of Bombay a heavy red soil prevails, containing
iron, and in other districts a heavy black soil which gradually approxi-
mates to the black cotton soil more immediately c_haracteristic of the
Central Provinces. Selecting a representative district for each of the
divisions Gajérat, Deccan, Karnétik, and the Konkan, the following
abstracts from the Gazetteers and other reports will give a general concep-
tion of the soils of Bombay : —
« In the Broach district the soil is said to consist of two kinds, a lightsoil |  Broach,
. and a black soil ; but each of these types of soils is capable of sub-division. 700
The light soil, gordt, gorddu, or mirwa, varies from sand-drifts in the X
<outh to the richest alluvial loam, bkdlka, found in the neighbouthood of | :
the Narbada. So in a like manner the kdl, of black soils, range from the : o
rich alluvial deposits of the Narbada, the regular deep cotton mould,
kanam, to the shallower and haesher soils, bdra, near the sea-coast, on
which little else but wheat can be grown. These black soils occupy more
than three-fourths of the cultivable area. el Pl : :
«n Nasik, as representing the Deccan, land is primarily classed as hill Naslk.
. land, ddngi, and plains, deshi. The former are poor -and” wholly depen- 701\
dent on the rains for moisture, and, excepting the portions @evoted to rice, \
the remainder cannot be cultivated for two years cc?n_secutlvely. Of the
lains land there are said to be four kinds : black, kalt ; red, mdl ; red and
Elack, Eovdl ; and light brows, barad. Except in the uplands,black soil s
deep and very rich, and yields excellent cold-weather crops of wheat and
gram. Red soil is faund chiefly on hilly undulations, ?ﬂd glelds good
rainy season crops. The mixed. red and black and the light brown suils
are much inferior to the others, and often yield no crops at all when the
ram is scanty.
< In the Belgaum district of the Karnatik, there are said to be two soils, | Belgaum,
red and black. The red soils are primary soils—that is, they are the di- 702
rect result of the decomposition of the iron-bearing rocks. This soil is ‘
genemlly found all along the western border ; but it occamonz}lly occurs '
in the plains country. The black soils are secondary soils—that is, they are
rock ruins changed by the addition of organic matter, The black soil
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CULTIVATION|  covers most of the plains country, and is best suited for the rowth of
in 5 B b g
 Bombay. cotton, Indian millet, wheat, and gram. : :
‘Aresa,, AREA AND IRR1GATION.—The areas occupied by wheat, in the British
0 districts of Bombay, during the year 1888-89 were as follows :—
 Conf. with
?.94. Districe. Irrigated. | Unirrigated. Fotal
1. Gujarit. Acres. Acres. Acres.
Ahmedabad . AR 40,288 143,369 183,657
Kaira ‘ g v . o 11,870 19,167 31,037
Panch Mahals . . o $ 422 577 999
Broach . . . . 0 112 15,079 15,191
Surat o ’ G . . 20 11,670 11,690
-~ : I1. Deccan.
$oth Khandesh . v 4 ) 14,990 318,129 333,110
Nisik - v : . 3 28,562 349,711 378,273
Ahmednagar . ‘ . . 31,114 246,018 277,132
Poona : 5 : 5 24,556 92,950 117,506
Sholapur c . 4 s 31,722 21,441 53,163
i AH Satara . - 5 q 5 24,571 44,732 69,303
o WL Karnitak.
f Malesgmit, = =LAy DA 2,797 121,802 124,599
Blﬂépur 5 A . . g 1,804 204,005 205,899
Dharwar . 3oy " 3 24 276,711 276,735
IV. Konkan.
ﬁh{xﬁr{)&a o v ‘ . . we 144 144
0 . . ° ° .
llzai:mig'iri . : . . . } No wheat grown.
dnara . 5 . .
: |
ToraL S 212,042 l 1,865,505 2,078,447

It is an interesting fact in connection with the above that only 144
acres are grown in the Konkan, and that this should consist of 143 acres
: cultivated during the khari{f season, and 1 during the rabs. Throughout
the rest of the presidency wheat is, as elsewhere, a #abi crop, with the ex-
ception of 2 acres in Broach returned as under wheat in the kharif.

The area during the year was considerably lower than that of 1887-88,
' and about equal to the average for the four years ending with that year, vis.,
) 2,037,281 acres. The decrease occurred chiefly in Gujérat and the Decean,
Y whilein the Karndtak a general increase occurred. The Officiating Direc-

tor of Land Records and Agriculture, in his report for the year, remarks

\ on this subject :—“The continuous increase in wheat in the Karnétak,
followed by a corresponding decrease in cotton, give grounds for a belief

that, as noticed in last report, wheat is here probably displacing cotton,—a
result partly attributable to the increased demand for the staple for export,
and partly to the facility afforded for export by the introduction of the

Southern Mahratta Railway.”
In addition to the avea under wheat in British Districts, 600,975 acres

(taken as Go1,000 in the generaltable of area) are returned as having been
deyoted to the crop in Native States, The shares in each were,—
. Baroda, 97,129 acres; Kathiawar, 223,047 ; Cutch, 44,550 ; other Gujirat
States, 91,156 ; Satara jagirs, 21,248 acres; Akalkot, 6,003 ; Kolhapur, 14,483
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acres ; other Southern Mahratta States, 103,359 acres. = This estimate is CULTIKIATION
considerably over that for 1887-88, and also_exceeds the average adopted Bombay.
for previous years, vis., 501,000 acres, In Baroda nearly nine-tenths of
the crop, in Kathiawar nearly two-thirds, and in Cutch the larger proportion,
is irrigated, Y \
Races.—The wheats of Bombay may be said to be characterised by a| Races.
greater degree of hardness than thosé of the north of India, and are, 704

therefore, as a rule, less suited to the English market. They, however,
contain a large amount of gluten and are admirably suited to the Southern
European market, where they are employed in making maccaroni. The
greater numbers of the many kinds distinguished by separate vernacular
-names, belong, in all probability, to the hard white commercial class.
Since the period when attention was first directed to India as a possible
wheat-producing country to meet the European demand, endeavours have

been made, with a certain amount of success, to introduce the soft white and -

soft red wheats to a greater extent. The early reports of experiments with
English pedigree wheats are little more than records of failure, but the
results of experiments made during the past five years with seed from the
North-West Provinces are much more satisfactory. These trials were
conducted at the Bhadgaon Experimental Farm, where it was found that
the northern stock is much more prolific, yields more straw to an equal
amount of grain, and produces a heavier crop than bansi, the common
race cultivated in the district,

It has long been held by native cultivators all over India that the colour
and consistence of wheat are more dependent upon climate, soils, and
surrounding conditions in general, than on the original stock from which
the race is derived. Thus in many official reports from the Panj4b, North-
West Provinces, Central Provinces, and Bengal, as well as from Bombay, the
statement is commonly made that a soft white wheat, remoyed from one
locality to another in which the grains grown are hard or red, tends to change
its physical characters, to become harder and to turn in colour., These
observations have been confirmed by experiments at the Bhadgaon Farm,
where it hasbeen found that soft wheats, from whatever source introduced,
showed a sure tendency to harden, and the white wheats to become red, that is
to say, they assumed to a certain extent the characters of the crops prevalent
in the district. Asa dry crop wheat, Jabalpur seed of the soft white class
was found to succeed best, but as an irrigated wheat, the hard red of the
district took the first place. Up to 1885-86, seed from other parts of India
was introduced, grown, carefully hand-picked, and distributed to culti-
vators but the hand-picking was found to be costly, the outturn for at
least the first year or two was very small, the tendency to change in type
to that of the ordinary crop was marked. and, as a consequence, general
distribution was abandoned. From the reports of the las';t two years,
however, it would appear that the introduction of North-West Province
and Central Province white soft wheats has been more encouraging, .and
that, even if the grain change in character, the mixture of acclimatized
seed of these kinds with that of the district is productive of benefit.

An extensive literature on wheat experiments exists in the Reports of the
Director of Land Records and Agriculture for the province, but space for-
bids more than a most cursory consideration of them. The result of intro-
ducing foreign grain has been briefly sketched above ; in addition, it may be
noticed that, at the Bhadgaon Farm, the Lois Weedon system of interrupt-
ed fallow has been found to yield much better results than either the
continuous or the rotation systems, both in unirrigated and in irrigated

lots.
. It is impossible to give a list of all the races distinguished in the
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CULTIK‘ATION variousdistricts of the presidency by distinct vernacular names, nor indeed
Y Bombay, would such an enumeration prove of much practical value. All four
¢ Races classes are represented, but, as already stated, hard wheats are predomi-

Spelt
Wheat.

0
Con7f. én'th
2bs 100, 129,

i35,

nant. .. The great majority of those submitted to Dr. Forbes Watson
would appear to have been hard white and hard red, since, out of 139 sam-
ples, 60 belonged to the former, and 61 tothe latter, while only 13 were soft
red and 5 soft white. The accompanying list of those selected from the
samples as of greatest commercial value may be of interest :—

Weight | Price
CLass. District. Name. per per REMARKS.
| bushel. | quarter.
HArRD WHITE| Bhownuggur .| Hasia . 6o} 40 6 | Long berried.
Khéndesh . | Kali Kusal 3 61 42 6 | Ditto.
Ditto - . | Bansi “ * 623 42 6 | very fine.
Nasick . |Yellow Banshi . 57 40 o | Finest of all, but
weevilled.
Punch Mahals . | Daudkhani : 62 42 o | Large berried.
Ditto . . | Kathe Malvi .| 61 40 6
D0 S (SR 58 40 6
Poona Bakshi Gabu . 62 41 o |Large berried,
finest kind
grown.
Satara . .| Buxi L 3 o 40 6 | Very fine.
SOFT RED . |Bhownuggur .| Vajia . -| 58 40 6 | Semi-hard. °
Patalia . ¥ 58 40 6 | Ditto.
Ditto . o 5ok 40 6 | Ditto,

One of the most interesting, though perhaps least important commer-
cially, of Bombay wheats, is the “speit,” which, thereis now no doubt,’xs regu=
larly cultivated, and probaby constitutes the whole of the khawif crop
mentioned above. Dr. Watt drew attention to this form in his paper
frequently quoted above, * In nearly every report,” he writes, “a form
of wheat known as khaplé is described as a wheat that requires much
watering. There seems little doubt from the brief descriptions that
have appeared of this wheat that it is a form of spelt-wheat. We have
seen spelt-wheat sent from the mountains of South India, but have always
suspected that it may have probably been a modern introduction. Here, how-
ever, there would appear to be no grounds for such an opinion. It is grown
all over the Western Presidency, and it is quite possible its area of cultiva-
tion may extend to Southern India ” After commenting on what has been
shewn above in the chapter on Habitat, v¢s., that this question has an import-
ant bearing on the theories generally held regarding the origin of wheat,
Dr. Wait continues : “ By way of showing that there is at least a strong
probability that the #kaplé wheat of Bombay is a form of spelt, we may
reproduce one or two passages regarding it. In the Poona Gaseticer the
following occurs :—° Kaphié is the wheat usually grown in gardens. [tis
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very hardy. It owes its name to the fact that the grain cannot ‘be se- CULTIXlATION
parated from the husk without pounding. Itis sown as a second or duseta |  Bombay.

crop in January or February on irrigated land after bijré, maize, tobacco, s
chillies, or wheat, with good results.’ : Kh o

“ We have here initself a fact of very considerable interest—namely, aple.
that, as with rice, we do actual]yv&)ossess in India a wheat that may be |
grown as an early kharif crop. ere there no other points of attraction
this alone is well worthy of being followed up and put to 2 final test. 1§
is much to be regretted that, while volumes have been written upon every | Seientlfic
side issue of the wheat trade, no scientific investigation has been insti- h;]‘;%%tsig;:;on
tuted into the subject of the varieties of wheat grown in India. Suchan 707 ¢
inquiry would doubtless lead to decided advances towards establishing
the reasons for their peculiar adaptabilities. With such a knowledge, it
would not be necessary to grope so much in the dark in the matter of
efforts to introduce better varieties from one part of India to another.
We have not, however, at present the means at our disposal to verify the . f
suggestion contained in the abgve. explanation of the khaplé form of
Bombay wheat, and as our readers may not have access to the numerous ¥
records in which brief passages occur regarding it, we may extract one
or two niore passages.

« Inthe Ahmednagar Gasetteer it is stated :  Khaplé, also called jod,
is very hardy ; but requires pounding to separate the husk.” Of Kolhapur
it is said, ¢ Khaplé is largely grown in watered lands as a crop alternately
with sugar-cane. The grain is coated with an adhering husk, which can-
not be separated without pounding.” ”’

The above supposition that khaplé is T. speltum has been confirmed | gpeit wheat.
by Mr. E. G, Ozanne, Director of Land Records and Agriculture in | Conf. with
Bombay, who, in a letter to the Collector of Hyderabad, dated August | 2. 100, 129,

1837, writes, ¢ Considerable pains were taken to differentiate the varie» 134.
ties—local and imported —of wheat. The wvariéty called pamban is 708

- clearly )the khaplé or jod of the Deccan, and is T. speltum * (Conf. Sind, !
p. 1229). %

MeTHOD oF CurrivaTion.—The system pursued in growing the finer | Method. = =
wheats is briefly conveyed in the following extract :—Bakshi is the best 700 l"&
kind of wheat raised in the Deccan and Southern Mératha country. It '
is either black-bearded or straw-colour-bearded. The grain is large and X
hard and contains a large proportion of gluten. This wheat, not being i
hardy, is not largely cultivated. ‘1he land is ploughed twice, once length- e
and once cross-ways, with a six- or_eight-bullock plough, according to the ;
nature of the soil. The land is then harrowed six times, thrice with a ‘\ t
four-bullock harrow and thrice with a two-bullock harrow, and then sown ; ;
with wheat. This is all that is considered necessary. It is not customary
to raise wheat on the same lands annually. The rotation generally adopt-
ed on dry crop land is as follows : first year jowari, second year bajri,
third year wheat. On garden lands,two crops are annually raised as |

follow :—
1st year. s 2nd year. ard year.
1st Pty bijri. 1st crop bdji. 1st crop bdjre. \
2nd crop wheat. 2nd crop gramnt. 2nd crop wheat,

Instead of wheat or gram for i '

. . a c >

sometl;nes e gr second crop, onions, potatoes, etc., a}re \
This system may well bear comparison with the careful methods pur- "

sued in the Panjib and Northern India generally, but the method fol- )

lowed in Bombay is frequently of a much more careless nature. Thus it ‘

is reported of Khandesh :— Before sowing with wheat, the ground is |
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never ploughed, only three or four times' laid open with the hoe to the sun,
rain, and wind, lfy the ground is so damp that the clay sticks in balls
sowing begins in October or November, and in some of the Tapti Valley
districts as early as September. The allowance of seed is from forty-five
to seventy-five pounds an acre. A shower or two when the crop is shoot-
ing is useful, though by no means necessary. With cool seasonable
weather and heavy dews, wheat flourishes without rain.’’

One finds reports of similar different systems in each district through-
out the Presidency, according to the kind of wheat grown. Thus in
Ahmedabad it is reported that the finer kinds known as chasia are grown
in light black soil, which is kept fallow and ploughed four times before the
seed is sown. Sowing is commenced in the end of October and the
harvest is in April. No crop precedes or succeeds it, but occasionally it is
used as a substitute for cotton when that crop fails. Ttre inferior kinds,
wadina or wajia, are sown on irrigated liggt sandy soil, following rice,
jowdri or bajré. One hundred and sixty pounds are re urred 1o sOW an
acre, while in the case of chasia 84 are deemed sufficient. The crop is sown
in December, and fewer ploughings are given. In Kaira three sorts are
said to be grown, daudkhana or dudhia, dhola or kathia, and bhalia or
wayia. The first, a very superior soft white wheat (Conf. pp. 197-98), is
grown on rich black soil only, the second is an inferior hard red or white
grain, the last a mixture of the two. D: dhia we find again is cultivated with
great care; the ground is allowed to lie fallow before and a.fter the crop,
it is manured if necessary,and ploughed from three to ten times. In the
Panch Mahals wheat is generally sown as a second crop after rice or
maize, and its rearing receives very little care at the hands of the culti-
vator In Broach, on the other hand, a system of alternate fallow is fol-
lowed and manure is sometimes used. In Reports on Nasikit is stated that
in certain parts of the district wheat follows baj#¢, kulthi, or linseed, occa~
sionally it is grown on dry crop land which is manured for it, in other
localities it is grown on manured garden lands. Inthe latter case it fol-
lows konde, and tag, hemp ( Wheat Prod. & Trade of Ind., 1879)-

Diseases.—Wheat in Bombay. as in other localities in India, is suba
tit to the attacks of rust, known in this province as gevu, gerwaz, or jerus

he cultivators state that it attacks crops only when they are planted on
irrigated Jand, and that it is favoured by showery or cold weather during
the growth of the plant. Chasia wheat is said in the reports on Ahmed-
abad to suffer from frost, kapads (an insect pest), and other enemies (Conf,
Fungi and Fungoid Pests, /1, 457, also Pests, Insects, VL, Pt. L, 145).

Y1rLD AND Pro¥iT oF Curtivarion.— The total production for 1888-89
is, in the Final Crop Report for the provinee, estimated on aw assumed
acreage of 2,654,342 (considerably above the actual) to have been 588,472
tons, or 1,64,77,216 maunds. Of this amount, 208,402 tons were 'e§l|maled
to be produced from dry, 289,980 tons from irrigated, crops. The total
average outturn on these figures would be 6'2 maunds to the acre; the
average for irrigated lands 13 maunds, for dry lands only 41 maunds
to theacre. This outturn cannot, however, be accepted as typical, since
it had decreased on that of the former year, in all districts and states ex-
cept the Gujirat States. The diminution was es ecially marked in the
Deccan, where the total yield amounted to only .iOf the former year’s

roduce. It is, however, probable that the figures returned are consider-
ably lower than the actuals, at least for dry land crops.

The cost and profit of cultivation were worked out by several experi-
ments in 1872. In six of the experiments made in good and overaverage
soils, it was found that, without irrigation or manure, an acre yielded
from 420 to 1,476 pounds. This outturn, calculated at prices about twenty
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five per cent. below current market quotation at the time of the experi-
ment, gave the following results : —

Statement showing the result of Wheat cultivation.

OUTTURN
Cost oF é:g:::gxnor: IN e iy y
2 POUNDS. Value of crop Net profit.
Ploughing periacres
Seed.| to har- | Rental, | Total, |[Grain./Straw,
vesting.

R a. p. R a. p.l£ s. d.
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NORTH-WEST PROVINCES AND OUDH.

References.— N,-W. P. & Oudh, Duthie & Fuller, Field & Garden Crops,
1-8 ; Atkinson, Him. Dist., 321, 684 ; Seitlement Reports :—~Aligarh,
37y 47, 48 ; Allahabad, 31; Bulandshahr, 32, 33, 50, 55 ; 111., 3, 6, 21 ;
Bareilly, 26, 54, 59, 60, 61, 65, 66,70, 71,72, 78, 82, 100, 101, 102, 103,
162, 167, 170, 173 ; V1., 3, xiv., 20, ; App.; A, 144, 145, 146, 147 ; VII., 2,
9, 10, IT ; X., 49, 50, 70, 71 ; Lullutpur, 2,3, 22, 23, 26, 140 ; X1, 5, 11,
17 ; Fatehpur, 5, 16, 17, 18, 19, 20, 2I, 23 ; Basti, 1,7, 26 ; XIII., 119,
120 ; X1V.,'53, 54, 57, 58,59 ; Agra, 6, 65 66,67, 68, 69, 71, 72, 73, 74, 75,
76, 77 ; Hamirpur (Review), 1, 6,8, 9, 27 (Rep.), 4,75, 77, 79 ; Oudh,
Lucknow, 77, 78, 80 ; Bara Banki, 39, 41, 44, 45 ; Sitapur, 19, 22 ; Gon-
da, 166, 107, 129 ; Bharaich, 150, 151 ; VI, 15, 20, 21, 22, 23 ; Gaset-
teers : —N.-W. P., 1., 88, ¢o, oI, 04, 150, 151, 152, 251, 315, 316, 317 ; 1I.,
167 ; 111,, 24, 26, 29, 30, 225, 2206, 233, 234, 240, 243, 403 405, 483, 487,
700 ; IV., 27, 248, 249, 250, 251, 258, 259, 524; V., 26, 27, 542, 563, 564,
565 ;- V1., 27, 29, 32,66, 138-139, 148, 152-153, 201, 214, 231, 238, 245,
247, 256, 266, 303, 325-326, 329, 332, 334, 343, 411, 462, 477, 484, 503, 514,

v 533, 539, 548, 558-559, 587, 591, 593, 595-509, 603, 608, 640, 700, 704, 735,

. 745, 754, 762, 769, 775, 750 788,792 F. N. Wright, Rep. on the Wheat
Cultivation and Trade of the N-W. P., 1878 ; Statemm{t of Irrigation

l(ifprations of the N-W. P., Aug. 1882; Revenue & Agricultural Dept.,
emorandum on the Wheat Production of the N-W P. & Oudh, Dec.

1584.

Wheat cflltivation in these provinces has attracted much attention and
formed the subject of many useful reports and notes. In addition to the
information contributed by various officers to the volumes of the Govern-
ment of India on Wheat Production and Trade, the subject of cultivation
may be found fully dealt with in the work of Messrs. Duthie & Fuller on
Field and Garden (rops, while the question in all its bearings formed, in
1884, the subject of an elaborate report by the Honourable Mr. W. ©.
Benett, at that time Director of Agriculture and Commerce for the:Prov-
mces  With such an extensive and complete literature already existing, it
is perhaps unnecessary to go into the subject at any great length in this
work. We shall, however, extract from the sources above enumerated some
of the more noteworthy facts, and, when necessary, bring the chapters on
area, production, and trade up to date from more recent publications.

SoiLs.—Wheat is grown in almost every soil, except the very lightest
sand; a rather heavyloam is considered best suited for it. In fact, what
has already been said about the Panjdb wheats applies in its full force to
those of these provinces. The fields of loamy sail (domat), which cover a
large portion of the Dodb, even when mere isglated patches in the midst of
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ustr plains, are especially productive and suitable for wheat. Manure is
applied to the better class of wheat-fields generally every second or third
ear, though in quantities which would sound ridiculously small to the
lish farmer, 4 tons (=100 maunds nearly) being about the average.
Land is occasionally prepared by herding sheep in the fields. This same
ractice prevails in the Panjdb, and a case is recorded of a prosecution
Eecause a flock of sheep, which for years had herded on a particular
farm, were by the owner taken to a neighbouring farm instead. A
curious habit also prevails in Northern India of herding sheep, and even
cattle, on the field while the crop is sprouting so as to top-manure the soil
and cut down too rapid growth.

ARrga.—In the general table of area for all India the figures given in
the case of the North-West Provinces and Oudh are mere estimates, based
on the degree of cultivation in later years and probably considerably over-
estimate the actual area. From this cause cultivation shews very little
development in the case of the North-West Provinces, though in Qudh
it is shown to have undergone considerable expansion. Owing to the
want of figures previous to 1879, it is impossible to make an actual com-
parison, but Mr. Benett, in the paper above referred to, believes the
expansion even in the North-West ‘Provinces to have been rapid and
extensive after that year: “ Since 1879,” he writes, “ the area under wheat
has been steadily increasing, and there is nothing to show that its limit
has even nearly been reached. The next table compares the areas under
each class of cultivation in 1879 and 1883, in the North-West Provinces
only ; no comparison is possible for Oudh :-—

Total area
"fv'}')g:; Total area
. . in all dis- | under all
Pure wet. [ Pure dry. [Mixed wet.|Mixed dry. tricts ex- | CTOPS in
8 dis-
cept )
Kumaon ricts.
Division.
Acres. Acres. Acres, Acres, Acres. Acres. *
883 o »|2,223,634 (5,541,297 | 756,278 | 1,700,011 | 6,221,220 | 21,334,803
1879 . o | 1,750,876 | 1,517,601 | 640,954 (1,449,905 | 5,365,516 | 20,402,718

Increase in five
years . o 446,758 23,606 115,324 250,016 855,704 | 032,085

Percentage in- g
creu?g . 27 2 18 7 16 5

< The first fact brought out by this table is that in the North-West
Provinces alone, excluding Oudh, nearly a million acres have been brought
under wheat cultivation within the last five years. And this has not been
to the detriment of other crops, for we find that the increase in the culti-
vated area in twenty-eight out of the thirty-four districts has heen more
than the increase under wheat only. 'Then we find that, although the area
under crops has increased, the main increase has been under wheat, which
is t.he crop which requires the most careful cultivation, the increase
having been 16 per cent. in the case of wheat, while it has been only 2 per
cent. in the case of all other crops, or nearly eigh